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«• 83 «7^SS7| £fto|| aSS #o|cK ci gMfl, * £1S7| o|*f#(unaided), fif|7| H°| Sfg 

(simulated aided), nam fitPI ^S(aided) on A-f s| §53 ?]» 7^sjo| 37|#§*^ S3 #g 5U S*| 

oil ftSS *o|cK 



oje>°| SzjA|A.|ys ^g°h3*|-a gZf°£*B|2| a[o|, #o|, lho|, 5] t|a| n|3S <a2£|ir d3 3 

sill #§H flEltfCK U|#fi| o\=p. i H*| AHoJol 0^ 7FX|o| aE g s ^ *k>H, §^ §0H, ^ #¥^321 

3jz| Solon 7|°jsfe a W £*jo|| °^st§ g>j, oi cK &£) naf«|o S *|*5|?m £|2(sj££ * ££r a£ b\ 
S2 | xvoh°J#oimi^ MS7|# *e ai^ehol #8J» ijqoicK 



M§7| §j 5I§ 7|#s x|^o £ xjasiIL 21 cK oiol-agfl (ear-level)MS7| ^ in-the-ear(ITE), behind-the- 

ear(BTE), in-the-canal(iTC), 3! completely-in-the-canal(CIC) e^»€- S*W S! 7|7i|5j £gl}oq ?JgJcH £|2!S ci^ .oH 

fe££| §7^1 cK 



sflsW§o| Tl^ss flat 7hS fiS7|# 7H#tW c^bk ia*p| fly gs7«o| S2| sole! 

#fl»SS7|fi| fl^af eWI <H3£o| #7 Win Sl^K o|*7te»fiS7| fla| c||*ftfi| e 

S7| *i^S57h*S «• ?FNjia|, A^-?fE||2a|, §J aas ¥S^KHs| y^o] «H^o| hb] tfcKMuller, H. G., 

A Practical Guide To Today's Bonanza of Underused High-Tech Hearing Products, Hearing Journal, vol.46, no. 3, 
pp.1 3-27, 1993 #3E). 

2^y, *|&£S7|2| 5|» §2* S0He!£| §*M smcHI 2101 CHBIS yo^cK MS7| gfeo|| 

S## o|*|fc ^BtS S7|sj, §§w, #a|si, 7|e|- £^#o| ^xfl^cfe ^o|cK o|# ^o)|^ tls. fla| &aj, S7| 

S|S 2L§, MS7|°| 37|, -^o. a0 |, §7R 37|, » ^#°^0)| 33£ £^#0| «K 0|#S ^S7|S| % 5>g A| 



7CF*°| #tf - ?gsj££^ fiS7| j| u J°S - •& ifa^ll anoil ## 20%# y-fe fe€- tf##S 



I . #A^Oj §S | ZjchOl ^S^AH. 

S^te MS7|°| §J g>#o|| 2icH 5! £!«H Eh?flo|cK je^ m«7| j^g > ^A^7^ SE! cflo|B|s| S&o|| °|£^7| m| 
Soil 7H°la| S^t 7|^-°| §«l-t! S 7 1-7 1- #as^KMuller, H. G., Hawkins, D. B. .Northern, J. L., Probe Microphone 
Measurements: Hearing Aid Selection and Assessment, Singular Publishing Group, Inc., 1992: Ch.5 

MS7| ^0||fe gE.m|0|E|# SS7|S| Aja|o|| A^E|fe HI fi§7| S7|g*l= S&@CK S 

§£joj g 7 ^ s*|o||fe- SSf i!Sf flo|| amA!7|7| flfiojai 7Ws| g7|-#£ S#7| (air-conduction 

transducers)7^ S^ScK A>gs|fe a«7|o||fe. TDH-39, TDH-49, TDH-502! SB ^HahSStsupra aural)o|olS, 
ER-3A&S #2J(insert) o|ojg, aa|H x^S(free-field)^s|5H §o| ^(Specification of Audiometers, ANSIS3.6- 
1989, American Standards National Institute S^). 

aeith SS!7|S gjTil *|^(threshold measurements o| 3ffiK5f4»)siSS SE!« N^S*K>| yo! 

S S3 ei*acF. S^lcHI s|«H, gj7||*|fe- 0 t||A|i S^^S ^ 0 dB HL(hearing level)S 2JSScK o| 0 dl 

7|§ 7Htfo)| a|«ra, o|3f^sto £ s^ajoj A^eKHl CHS gj^l^Tfe 20 dB'SEfe n o|a^x| ^« ^ sych o| glfc 
ojEHsi £e!o|| 7|ojth^ sick 



1. A^S|fe ^?17| Efoj o, ^,0,1 ^^ 7 |2| H|)*|0|| 7|oJSfe ^4^. 
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Mowrer§£| S^oil ccfsoj, oj74|*|o| 36% <HW lOdB^I S!*t7> L-lEHstcKMowrer. D, E., Stearns, C, Threshold 
measurement variability among hearing aid dispensers, Hearing Instrument, vol.43, No. 4, 1992 §j-2). 

2£ *|+a| SEc^ EJSS a AHfo|| q|«KH gspl* a^sh *|*^ m S a8 | 

t St^te 50|c|-(Gauthier, E. A., Rapisadri, D. A., A Threshold is a Threshold is a Threshold... or is it?. Hearing 
Instruments, vol.43, no.3, 1992 &-2). 

2. ej^al fl# Hilt* =t= Bit a»7| jflS (calibration) 7|e!Sfe gSfS. 

b|S S| e0 || 7 || V g a^7|#0| g^S^I °]7j2| ?|S| *S0|| Ci § ^«M7|*r ©WSl, 0| °J§ ?|S| S*tgO|| 

SSH o^£ fc§jo| SicKKatz, J., Handbook of Clinical Audiology, Third Edition, 1985, pp. 126 £2). £*y- cH^S-si jn 

s amse fl^fe ^s ?ra ^bis 6-cc ee^ 2-cc sipioii °m 

(Specification of Audiometers, ANSI-S3.6-1989, American Standards National Institute &2). 711^7^ °lg ?| 

o)| £fsn a^^^l^ojxima^, aH^j, o|£. s>|o|°| 7H7H°| °j_ c -\ ^ e §sex|°}, Dja|fi|. 7^°| ?H?Hs| g*t i| 

Soil 7|°lSfe *K>lfe ^&*hcKMuller, H. G. .Hawkins, D. B. .Northern, J. L., Probe Microphone Measurements: 

Hearing Aid Selection and Assessment. 1992, pp. 49-50 f5). 0\<g Sj^olWfe, mo\ 25<g2] 507H&I ?|o)| cH*H. 
M S» ^3 Ntt(sound pressure levels, SPL)o| ^3=12** OH , ^x\\ #2.1}<H B*Kinter-subject variability)^ 7||£| 
B.S S<M T=l-=rOll S*i 38dB 3W LfE^cKValente, M., Potts, L. Valente, M., Vass, B., Intersubject Variability of 
Real-Ear SPUTDH-39P vs ER-3A Earphones, In press. JASA &2). 

3. S3 o|#(moving) cK>|o|nHs| °12. SEte £&o)| 7|£!»fe g*H>l| cH» gj«PI ^go| ^B|x|qa|. 
5E ^7|-51S(self-calibration)^E[« *l|gSW£- SffccK 

S*l S#7| gjjwoj a*|*W *ecf. 

OR ^7 1 fi°!»0)| 7 1 °l- OflBffilOl 2.-E S^0)| ipSJSjOWxr SSSf o)|Bio| 7 [^§ ShS ^X(|=}CK Tflc^h o|# 

oil £¥■ ^2^o|| axi SSSW Sow S«|| SS2SS S*§ X|a| #°J- z>Et*| s#s|x|te Sfech 

II. MSPI Si MS7| §Sj 8 7 WW 3 £1*11 £*| 20^. 

1. ?f§2| o|°" (binaural advantage) j23)2-| goi. 

3t-E ?1^o|| o| S n ^S(monaural listening)^ ^ o|qo| §S£)2lcKCherry, E. C, Some Experiments on the 

Recognition of Speech with One and Two Ears, JASA, vol.25, no. 5, 1953, pp. 975-979; Cherry, E. C, and Tylor, W, K., 
Some Further Experiments on the Recognition of Speech with One and Two Ears, JASA, vol.26, 1954, pp. 549-554 & 
2). o|fi o^g zm *fO|(Binaural Masking Level Difference, BMLD)«l-SfS SS£ sfl^ *fO|(Binaural 

Intelligibility Level Difference, BILD)o|| £|§H ^-oix|fe o|°io|| f-Sit:K 

^7|£| BMLD£f BILD fl^fe o|B^ 7}x|2| ^|At( phase ) ^?)|o||Ai £^ flo|| A|2«2^ S## ^|§SHz- 5I« 5»«cK 
S(tone)^|2f &o\°\ gs£t ^ S^|o)| s|e*HH, 15dB fflsfe 3°£ ^^cK h|s 0 |# ^^°| s ° 

2. g^Sta St,KSpatialized Sound) j131s| go^. 



ojoi sj/at dS7h£Sfii se^^i §j oiafaas s#7I#§sh floii aasis, *m\ sie 

SL^sj CHS fSSf £h S<H| ^&£W Sfe^KSpecification of Audiometers. ANSI-S3.6-1989. American 
Standards National Institute &2). of|# #CH, ?Ho| S7Na-|, 2 of *R ?|oi| cpy 2Sh|H, eioi 

efllB S-aWoj ycH^ ?|o)|Ai 2SSCK Efl^e g»o| Dja| i|o|| smth^ai sjxl^oi, fl*| tfSWfi} 
eSficf. o|g E^aj aj s oj X j - m^£|(intracranial)o|Bh *a|fecj|, o|fe °l?jo| a# x^s| ojx|^ 

fe Sf^sfe ^ScK Bronkhorst, Plomp, na|H Begaultoll a|S S|e°| °1?-fe- S||Hg 7|#(headphone localization 

techniques)* M£® SS^I ?fS o|QJ ^^s^cKBronkhorst, A. W., Plomp, R., The Effects of 

Head-Induced Interaural Time and Level Differences on Speech Intelligibility in Noise, Journal of the Acoustical Society 
of America, vol.83, no.4, 1998, pp. 1508-1516; Bronkhorst, A. W., Plomp, R., The Effects of Multiple Speech-like 
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Maskers on Binaural Speech Recognition in Normal and Impaired Hearing, Journal of the Acoustical Society of America, 
vol.92, no. 6, 1992, pp. 3132-3139; §J Begault, D. R., Call Sign Intelligibility Improvement Using a Spatial Auditory 
Display, Ames Research Center, NASA Technical Memorandum 104014, April 1993 o|# a^fe- £j<H °l*| 

^JcHfih flWKHls S£5!H SIcf. 

3. m m mo\\Ms.\ %?\ &&b\ aof. 

eJ<Hfi| §££2f agslfc ^CH gj chg. ^| ±R\y\ flog y^cK SJ(room)2| _ oi|# #oi 

* *fiS ^=Hr SB3f #3 H*l(dynamic range)* 7fc! &0|)°Jo||7)| 4*1 gfi^cK 

#^s|o| §si| g^§2r ^^(environmental sounds)# 2.^2] Q&mS 

Citfgft flcK E||o|H sno|<H, 8«J£ c|±a, 3ffE| c|x||j g^|o| aj* #SH flissife *»S 

AfSS 5!/SEfe g#S*|s| 41 m g^E(|o| fflE ^g S]! [ f ttas 2 ^y. ^|?«oU ^xHSjoj 33 xma|2 

oiiAi 7H^ai s?i im oa^* 4= si^ «7i- ta§ m^. 

oii« sen, jn-yoi|AH ag7|# s?joi|Aio| s ^ #0110^1 ^jh, §°d3 jn-y egoM sgsh as 

7| ^, £S7|# ^«^oiao|s| 8*| ei^H, o|* c[b g=j i§ c^of H ^ flt 3«o| 

olS t S^jo|BHL ^ztE|H SJcKMuller, H. G., Hawkins, D. B., Northern, J. L, Probe Microphone Measurements: 
Hearing Aid Selection and Assessment, 1992, pp. 69 S^). 

III. gx||a| Hn-W ^S(real-ear measurement, REM) #*|£ r BrtJ2| 

*IS. «BH ?|*|0||AHO| AH^ # aj 7 }«}7| *|*H ±jXfl ?| *9(REM) A|^gjO| 7Htf5|flCh REM-8 ^, ±^SL[ 

a|#§ xRoll CHSH 3iato)|AH golx|^ EII^H | S£I a§sf E s ^£|o| flch q 2*| 7|g- oK>|a 

(reference microphone) M# o|£°| 7H^o)| 7 MS 0|£°| bH> Jfi£o|| ^x|QcK 7|£ a Mat x^§- ^n|7io)| 
CHB|7r £*|gjO|| tr^Bf AR B||^j# 5§sf2 Efl^e iES*P| ?|Sfl A^fjcK 

SS^I^ REM S7f» fla«, SS7| 0|*fS 5, 7H»S 0|£2| S?JO||Aio| §^o| A S0 | g xi 0|*<H£!ch A|-oj 

^eJ 0|£ gg- §j c£ C |.s 7 |^o)| 57^(*j s s aS7 | s^ 0 | 7j|>4ScKMuller, H. G., Hawkins, D. B., Northern. J. 
L, Probe Microphone Measurements: Hearing Aid Selection and Assessment, 1992, Ch. 5. &3E). n ^S-l-e!- MS 

REM«7f2f REMOII ?7i=1 JH^ tfffle G||0|E| §! 2-CC ItPI ^SA^| SS°| o>§ ggo|| 

?Ht!S 7hx)gcf. a|s REM0 | MS7|°| sen *|*|o)|a|o| M^ m ^7|^ s r *|°h o|-sHoi| u^l- 

&o| % 7H£| e&si §>i SlcK 

1. REM EflA.e g^fe. flo)| cH°1 ^n|7-|°| c^sf &3\x\o\ t h^^o||a^ ci^ aemcKMuller. H. 
G., Hawkins, D. B., Northern, J. L., Probe Microphone Measurements: Hearing Aid Selection and Assessment, 1992, 
pp. 72-74 #2). 

2. m fl s§ ar ^oj, ?|a^|£| 7He|/»», nam £Jm #*t ^E«o||Ai ««hs^. ^Sth 22dS 

S?| 23011 cHs^Aife SR^Aie} SiA|°}, ^0H°!o)M|fe ci 22i«W|Aife. ^^o| 

3. S«Jtt REM ^isHAi^ El| ab 7H£la| o|£ Lflo|| § f|*|A|g fi£7h 5«cK BSo| n°|o)| e| 7^f, S 
^te cj S^sHxittj, s«| ^go)| cH«B ne^cKMuller, H. G., Hawkins, D. B., Northern, J. L, Probe 
Microphone Measurements: Hearing Aid Selection and Assessment, 1992, pp. 74-79 1J-3E). 



£*H£| ni*l 2|AF°| 7|$3f aho|o| go 25mm£l 0|£2| =?-Mm SO|o|| 3711 a|e«W. 2*^21 REM » 

&s a(ti P )# A|2fsjo S oi^s as^i &tssi irassj- as7|7^ oih mioii hh s 

*H7f gcf. ft^s| A|2faj ^^£1 ffftie oi|fi|fe Aurora A|^gjo||Ai A^§s^7| Nicolet Corp.o)|Ai 7Htf» «9 »fl 
o|c|-(Chan, J., Geisler, C, Estimation of Eardrum Acoustic Pressure and Ear Canal Length from Remote Points in the 
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Canal, J.Acoust.Soc.Am.87(3), March 1990, pp. 1237-1247; na|H U. S. Patent#4,809,708, Method and Apparatus for 
Real Ear Measurements, March 1989 nS^I, Nicolet£| US' gfSS o|£l||°| *|*|o|| n||*|S|-7| 

Soil ^ 7H^I HS *§# °tcK 

4. REM Ej|^E Saife efls| 7|5 ojo|3fi| oH *|cH| cda|. ajc^ ^-c|. o)|e^ 6 kHz o|^2| ^2^o||Ai § 
£Shc|-(Muller, H. G., Hawkins, D. B., Northern, J. L., Probe Microphone Measurements: Hearing Aid Selection and 
Assessment, 1992, pp. 72-74 

5. REM §r*lte 25 &9 ^9 ?n^o|| a*{ 50 dB SPLS ?f| d||g §g# 7|*j ^°kX|A| §&(sound field) 
^^M* a^&ck o| tmsoii i!i cj| ^s. u|f £ 7hx|fe *g*|# *|sha|£. 60 dB SEfe a o|#a| xr 

o| fi^gc*. olas y§ 2fll2| #S, k *R SWI^al M§7| g£ m^ 0 | a^H aH ^l7 r gcj. 

iv. sy, asm ±j*h ?i 9i&*\?\t= 

SEf E||0|B|« S^&0H°Jo| £ ^ 2f S@A|?|fe fiS7| SIS SJlfOfl 7|0^Hfr f£S[ &ojo|cK 5] 

M# 6-cc atp|s JilSS S&7|» a^skh dB HL£ SojacK a§7| £8a-|£|- ah^. ^g*|fc ajjh fl4 q) 
d& 4 s Slfc 2-cc Sth?|# a|#*M SOJS^. ST» afSoilfe 25 S«M ^3 ^^o)| 2£! SEr d||o|&|o|| cflsfl 

15dB S£ ESfe S^£l 2^21 91 §s| «ma| a|#o| sSScKMuller, H. G., Hawkins, D. B., 

Northern, J. L, Probe Microphone Measurements: Hearing Aid Selection and Assessment, 1992, p 107). o|# s*g 

2.&jl\ 7H7Ha| Szt&oH£!7ie| ^isg§ tfeWA|?|fc, §t)|o|| s|» Sft S# t)| 



33 o||ElsM|o|iM #£aao| ?Mm o||B|# WW gna^f 2S£##o| aflefrslSicKSandberg, 

R.,McSpaden, J. .Allen, D., Real Measurement from Real Ear Equipment. Hearing Instruments, Vol.42, No. 3, 1991, pp. 
17-18 nacil, #Ato| *go| e?JI^REM 3*|2| &7fl 5=1 g|#3*|fi| *||°}=! 2^£S#<>| ;S§aho)| 333 c| 

# £J§H o|B|tKHai 2S£g#o| o r s| H£| g>oF»oix|x| afn °xc[. 

as7i°i a^# sii- si^^ &a°s 4= st^ are s^s-oh°j# aaios 

yoJSicK 5>^7|o|| °iM #5*f- S7^7^ 51 EhXs a^gcK a# El-^gsf s|l| o|Ato| ^ o\*\ e||a. 

S7|- 7|& §^ eii^echi S&ScK oj7j| ^s. E||±eo||Ai <go\*\ ^n\^ (profile) aiojjE, 7|^ a 

S|S| Ajgs^| ^|s|| ioj^(suprathreshold) ^S*l£ ^cHS 4 s 51^. ^§ g7KH| o\o\, c[m°S. 5L%7\7[ 

M&siZL, Aie|£jii, ^ms\n, o\o\M xis.x\s.^B\ &7i<-\ gfio||AH 5ig *o|| *fS£|2i 2Sacf.; MS7|a| S7|#*t a 
°>*i|. ggoiit a# 7W ^s| Ai| 7 1 ei|!o| ojoj SEt c|# gfto|| c|)oh 7H°1°| ^s.^ §ao|| B7m * 
S*l# S2, SE o^e-l x\<g# f- §mo)| 57i°!- ufafe =2 ^* $\m *§*|# 2«o| 3ES§ch 

x|°t, £Et a.2|?1# A|goH^ #a^o| *g 7H?H£J£| flofl ajxh oW|a|£| §§gg 

# m^ir^fe Stfe a o^°S o||Lix|# xflgsfe 5011 s|5&^K *S7|#s. o|eh 7W°| cH2, £jcH, 
nam S# ars 7H7H&I ?|o)| aH|§^hs 7He!s| #lf o|g# sa|s|x| $o^^ 3 x^ «3o||Aifi| 7|^« g 

§Ato| d^ = o| Chgs. gjg|§0| SS7| D|SfS ^Efl0flAH2| ®7| MS|7| a?JJlf A^2f 

a a i?pi sieH oi£°i lh^oii as 7H oio| S z| 7|^# ais^ss, dB spm &b smwoj ee)a j 2SJ o 5 87h 

& ^ Slcfe 20|c r . sm^l o|fi|fe EnsoniqCHI °|SH 7H.tfB 9S-n^ia-jaS 5lg A|^gj( pro be-mike-calibrated fitting 
system)e!cfl, 0|fe £|a| E||^:S£| S^n|s 7|# ^ flcKGauthier, E. A., Rapisadri, D. A., A Threshold is a Threshold is 
a Threshold... or is it?: Hearing Instruments, vol.43, no. 3, 1992 &3S). 

»^Sj §^ 7|74|2f ^*€- «m 0|AV£| x| M£p|£| a7|Sf, t A|§BH0|g «W4 7lPHeJ2| ^ 

a s?i aaoii ass ^ahsi saoiiAH n a|§bi|0|bs ?i^s S7^s^ ^ aicf. 



70^cj|2| 80^mo|| o|7|# ^2! a Q^El(master) ^^ol|AHfe a§7| a^a|o||71| MS7|°| h°| *f§ 

# AHIgsfe 7|7)|7|- 5S-f!cKSelection Instrumentation/Master Hearing Aids in Review, Hearing Instruments. Vol.39, 
No.3, 1988 S-5). Veroba §(dR ^^ H 4,759,0702. Patient Controlled Master Hearing Aid. Jul. 19. 1988)^ £.l-x^ 
fl|cH«hfe SS^I at* 7HA|spi oi^dii, o|^ oifEofl W&s\o\ <U°°1, n?lo\\7\\ ofl# #ch oftfsa s|s #s 2 | 
a^ *la| §Ajf. xi|§s|t eh^e Hgo|| •agsjcH a(cK S^o||o|^ §z|&o||£js| cna| ^o\\ S|*|*h Sl^I ^s|t|## 

§sh e)|o|2 diasjfBi xflAjsi- ajxii x)i4j-o| msg>fe tffl, as7i fse aMaa*i ^ith afgon £i*n aaa^. 
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a|±S£| 5>S afSS SMB|8l«Je! xR Si^-I°£ SS^M, o^e *R°| ^gAtEHo,! a ^ =.§R7)li! SR 
&on°]£| §&o)| 57i^cK 

A|cHo|| ?iaol5! H§£^, MoHtjo^- E^a|5 7^°} |R u|:ni7|(Programmable Auditory Comparator) 
S iR*J, Veroba aR1# Str S^S MsPR ti^R S>£# $12 oR°l- t^xh t)|ar £ 2R 

SR. a)^ g^i §z| S-OH °J 2-1 §£R 57-IeR. c|R§2| SZRO[)°J#o| *)SsR s#^°J 

&a°sL or $r eg 3ho)i m as7i°i or ^&sn ^5 aas a^ssf e^r ha* ^ ^§ 0 | sssr. 

Verobasi £R£>- £.Rxr n^o| S£tp| ££| sfg a^o) a|aRo^ g7Rt »S* 7||ARx| &SR°1, MS7| Sj 

§AR £X| 0 | £R ^9 S7h 2)§ #°> a|£| 7|)°R M§7| oR§- AH=|R oi^^l £R£RXR 7HA|S^| # 

°Rfc #oR. 



Veroba£| aRSo)|a) £j§£|x| SfS SRS*R SR&o|)°R q a | ~c>|o)| uH *|S ±n\9\s>\ E||o|=-D||a *D*j7|-t #*h 
ajxH £RSr32| A|#a||o|AjoR. aejcfl, xH^slfe ?W i^ A JS^ u) 0 R ^JiR ?|/dRo|| fl*|, SJ 

£R §|,^ ^ah s_ wo| eR2|- §4= aD50)| 4=3 # |fi£ *R. E||0|= 01321- 7|)7|R ?| A)0|°| *|)g 

A)oR 2£ sgsj. §*} ^§7| (acoustic modifiers)^ a| °]^§.*H SR^-, ajx|| g$| ZE?ja veroba 3@ o)E3 aR 
SoIIahe ^ ftcr. Tflcf^K Veroba^ o)|# #oi @& g7)| 22Ro)|a) 3*r*R m% 1 SZWR »3 <ji|*|o)R 
# ^ARfe *R s|*H. a 7R tR2) cRt)| #*t 5Zjf 59f * SR. 



^r# MS7| a Igsfl o | e) si A-j Breakthrough, lnc.o)| S|*H 7HWS ITS-MtR A|f BfloRfc. OR 7)x| MS7|2| i^£^Ej 
2€ CR1 7|s§ 3 =e-) t|x|l AH-aa-cKlTS-Hearing Aid Simulator, Product brochure, Breakthrough, Inc., 

1993 *S &9 SR. 2R A|i_)a|£, MS7| HI Si MS7| Sx^tf u)e^JdK «ga 

c\±3. SE^ CD-ROM cF# tf^S Dfia^l °)|H£| las SW. o| e|x|1-7|s_ 5 » 

a efec*. ta^k as^i s^It 1 37|°i sb)2) oioi aaa e^, ^ cj 7H7H o ( £ | 0 |^ 0 | a^7i a|#5)|oi&) 

slfe A|§e)|o|ES 4 s aifedl. o|fe o| fi§7| A|§e)|o|Ei7) ft^s| fflft^l ^, #oj 0 |o)go)| °|#^7| ffflS0|ch. 



0| #S, SB E)# M2«££ 0|S 7)^°[ rJ^EH M«7| A|^ao| AJxH #S0)|Ai MS7|# A|§e)|0|s 
Sfe 7WX|fe *»Cf. 7II^7K 0|# A|>,De a§7| n|*fg S7H0|| CHsH M§7| £2| *|§ ^7^7| th 

^sh ?>H aw StcK o|E|» sc[f o|^# nflsoil, a^J^ a)§e)^ SS7|#b o^eJ 

S7| ££^ M«7| A|SB||0|Ei A)§shX| 5>¥0)^E). 

S|H 7|# REM &*|^ 0|£ l||S| §S 25)SHl Sic). #*tw XR§ SS^°sl REM &*l 7<F*)|0)| fi| 

«H tt{Ss|3. SSsiHS d)£|2) DElSoil chsD o*^2|o|| A.n|?i# #«Mi4 ££fe a ^h|t) 2|o)|'45°2| ^^o)| 
*l«h^7H£| S&SeK ^, cH ^aH SSlf^fe &b« gx)sj^°!q|, o|fe 

S7l|o)|Ai «mg «)u)o| g^^yol ^|§e|h ct)a)Ai ^jxh g&°| cWfl Hsl^# ^US ^ «7| cri)So|c). 

#^o| REM £*|£) «^o| C )# cjga 0)^§o| REM ^x|7) £[x| Ej^#, E.^#2| ^|7), 2JO) g§ §! 7|E) ^0)2) * Af© 
aRS>« *l|#sh7| mi Soil AJXH2) ejo) XR qgol ftcfe 5!0|C). 0|# XRo S - MS7| ^# £fe fi§7| o|4fS teflon 
a) szf ^oh°JSo)|7)| f£f ^£ Si^ 7H?H2| oicH SSo|| cH«[ &a)s)x| sftc). 

S7|g*k HS7| *§0|| af£r S|e2| 0)|0||^ Ajx))Woj 2 2Ho||Aio| M§7| E||^e 7 ) S^sjcK Efl^e Hsl 

SSoll^ Ei^gn) cho)o|| ^A)st g-g ajs c))Ajo|| Aj^ ^o) Aj27) a)§e|5J31, ^nf^oil cfle dB SPLS g§ o||l.-)x|# a| 
7J^I°a S^ofe 5# LfEWIfe Aijeg A ^ g5(p| o t)0| HS7| c|| #^o|| cfl «H b|J5iE)ojcKJamieson, D., 
Consumer-Based Electroacoustic Hearing Aid Measures, JSLPA Suppl. 1, Jan. 1993 =slsl#S HfllS! S 

?i0|| A) ±E|5H# #SH MS7|0)| #?,t# SBSfe 7|°ISfe edAJ^o| fh7)|2), 5J 4:E|2| ^|7|0)| Cflffl- 

wnim s*£i Sr^i» sjg^ss x|a|s)xi &t ^qsa a)a q»oi si^K 



c)g. i|e°| 7Htt ofloilfe 8|| = g tf«7|# 3*)S! g§ xi|§o| SicKWightman, F. L, Kistler, D. J., Headphone 
Simulation of Free-Field Listening. I : Stimulus Synthesis, JASA. vol.85, no.2, 1989, pp. 858-867; 51 Wightman. F. L, 
Kistler, D. J., Headphone Simulation of Free-Field Listening. II : Stimulus Synthesis, JASA. vol.85, no.2, 1989, pp. 
868-878 o|ft 3*FS ii)fe t\S.o\\ cH» 0|E l))^2| §^ gS« *II = S He §§H AH^tiOll 2|SH 

?jo)i!EK°R ^^ H 4,118,5992, Stereophonic Sound Image Localization Control System, Aug. 26, 1980; °R ^*l 
All 5,173,9445, Head Related Transfer Function Pseudo-Stereophony, Dec. 22. 1992; oR ^t\ xi| 4,139,7285, 
Signal Processing Circuit, Feb. 13, 1979; aa|H cR %\ 4,774,515, Altitude Indicator, Sep. 27, 1988 o^7|o|| 
D)E| &^(head-related-transfer-function, HRTF)o)l STHft #S i!52| c\x\m %e\%0\ S&1!e). HRTF - 

3* r 2! g?iol|Alo| MS7| a|*f# a^o) aj^ flS | §S(real-ear unaided response, REUR) - SIR 4J£ES 
(head shadowing), ^ti)f|, 2|o| §J 0|fE0)|AH 7|°jSfe, ^e)^o|| 2|SS)fe, fl^af a|7J x|^ *S0|d). HRTFfe ^S^S 
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stft sil=£# fie*, hrtfs. *|a|s|te aj^- s?|xk»MI i!i *ia| S4=°| z\\o\o\\ 

u& Sfl 31t *B3»ch 3*f£j M*t Ai^aoilAi gqs| oj^sq y ^ sp s ak^w § o 4 ^ □! 

S!?J-7|7||2| If^KBagault, D. R., Call Sign Intelligibility Improvement Using a Spatial Auditory Display, Ames 
Research Center, NASA Technical Memorandum 104014, April 1993: na|H Begault, D., Wenzel, E., Headphone 
Localization of Speech, Human Factors, 25 (2), pp. 361-376, 1993 7^ §aj >M^S(The Beachtron-Three- 

dimensional audio for PC-compatibles, reference manual, Crystal River Engineering, Inc., Revision D, Nov., 1993 
oil SgsjcH SicK o|# 3*rS A|^aa| a# 7H°]t|£|x| atS(non-individualized) HRTF 2&o| a^e|7| ug$ 

oil 54 7^ Sigo)|Ai M*} ol^« <M#a]|o|U SfeD|| OSflcf. 

fitPI □ M®7| hs| 5! *t« s2o)|AHo| q^sjoj 0 |£ lh^ g$| g7WW 3*rS #tf# 



iraa] s.°f 

£ ir?3€ 7^ S7|g*t §&|?ll (virtual electroacoustic audiometer, VEA)» *)l3SK=-e||, 0|fe a§7| o|*f§, Sg7| a°| 
Si MS7| 8t£ 2?jo)|Ai 33 7|fe# S7hSK=o|| A^£|fe A|^g)o|cK *h 0 |£ 4|* elgafj S(intra- 

canal prostheses, ICP)o| JR§ *|SH AHfaj ^ o|£ M)o|| u||*|gch ^§ A|A.gj - as| |CPM|0|| ^Sl 

S - o| S$| S7 r 2|3 #°i net e^O||AHo| 0 |£ §S 2?H# *§S|0|, MS7| MS7| HS| *t#, SS7| 

D l«t* S7 r sao)|Aio| ^2 aa^|7|fe 7|^S« *H5»ch ng S$| §7|- anNI a\z\ S^ll! a 

#S| M37| SEfi *aSS|feC|| 0|fe o||^ JHflSI HH*IS £B S?l#?, k Si 2?! AJs S1}*1CK 



fiSPI o|S^s ^ehs| 871- #°1, Al^iys. gt-Tj^ e ±£| all! (uncomfortable loudness levels, UCL), £0| 4= 

*J »M, SI &o\ l>£ S^*S Elites ^g©cf. cn ^2 SI^e- §g o|« ^^£joj e||^e E ^qj 

E||i(HL)S ^llSslfe #^£J B&I 2et 5flo||Ai Sm gst ^ a(S|(SPL)a xRo)| cHfl § 

&°SAi°| 7H°J°| 3$ 7|^# B7^. 



VEA^I ch# #£oh a§§ 3*rS 5Z>s| ajx« g$| «igo||A) ^a|e)^ a| S # u^E^LH^ ^ cr- jtj s|«|| l|| 

^o|cK o|5§ Aim S^, ^ ^aj_ ^ m« X |oj, s|o|2| £°t, sj chs aj*|| s 7W°| 

oi9o|o)|7|| g|t^o £ ggsjol SAj^go||AH o\&o\°] Mg7| *!•§• se^- M§7| a|*t# Ate(|o| Sfl « 7^711 S^K 

4oh7(- 5?iS|-S °ioi ill ^, H^s\ £!oi ajjt s>|o)|je mi cHgo|#°| gss h-ei-lH-^ g?j£f£! 39 A J27h xi|^£| 

2 r o^cH 7^ #S a^|°| m\o{\ aim ch|M^1s| ^d^^F. q)2^as, #Ato| s ^ *g d^o ? A floW 

^ ¥ ?H* m §i, k ^IS&cK oi|» sen, & ?|o||fe eicH#, ?|o)|fe SSS xflSsfe 5o|cF. 

VEA A|ii£j aS7 j £ o| ^g. ^eno| @7fe aS7|fi| 37|§& ah^o g?> t aj^o| MS7] D |^ s 



^Sa) at smsFS Stf aa#s fig7| aa| nfS£| ^J^oii c|A|g ^iio £ jtjggcK s*t £i§ g7h &a|. 
XWI7II gasw, s|ak>i| s|sh Ajejijj, - 01- Ama|a# qEmj^D||, of|# fS s J SS-flsj 7[ 
jflAJSigoiiAi AjAyo| §S£§ aio|cK Ama|aa| SSsieJ aS7 | afi | ^ej|£| g 7 | 

4EHdl<*. fl«^a ais| w-22£ r Sol ^S°i bNS SS« 7hx|fe SZ|3fS|- tf(H =s 0 |cK e||^ 

^S^Hr A|^aa) naaioii xi^s ^Htai if c{|o|Efsf u|jnscK 



VEA A|±as asi 7H7H2I fls| ^ssj. tils oj«H fMd 2l §o|| A|^e||o|s* 4= Sit cfS SS7| S.2\5L Mm 

XtAjo| £^£|£| oj X |g SA^o| y- cf 



1I47K VEA 3*rS Sm\M oiE^ 7W 7His^ as St^## ^Ssi-fe- ^SS flisetecil, o|#§ oi^ u- 

^ 12* A^oi| mil- 7 r ^ #Sf S2« si#7| ao|^. 
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£ ie Afgjo| 0 |£o|| tfojs ^ 7H£| ICP elgfiS, irS oK>ia£S a|±h, naU h#, qxia 

7j| Hf, g i\>£ 52} a#« BftB| a|^ho| S^S VEA *\±Es.\ ^ ?&a.±* £A|£} 

£ 2fe C|X|U tfg7| SL#£| #s 7Ha£ 
£ 3S ge^| gs 7 n £E- 

£ 4fe 7\& 52} H#£| S^7H2£. 
£ 5fe 7^ 52} *3 a| gs 7 H£H. 

£ 7^ 52} Ej|^e §o| # ^o| D, a |o| A^ja f|flg S^fetl o|^o| AfA|£. 

£ 7€r 71U 5§= 52} ^% M±m\M2i, «E*S ^al?|Sf Sr#S (sagittal plane) s&sfe ±E|5H uHS* £A|& 
?H££. 

£ 8^ 2^£J°| «EfS#2| g mi 3f m 2 o||AH gg- g^S^N, § i 3 <>l|Ai ^(transfer function 
interpolation)* Sfe <*|# £A|£} ?H££. 

£ 9fc MS7| ^e|)o| 5 7jg 7^ £f| A|qa|£ ^*|, oig!0|°| oj ^ flS2 , *|g s* t #s Pri 

Si P L1 , aa|H £7| S}AJ #M P R2 SJ 3Etr*K=- d^l/^te o\&o\ M<~W2.2\ <** ea|sj. 7 hr£. 

£ 10€ M£7| n|*fS g7 r =S2}§- 7^ S*| A|i4a|2. ag7| o|S[# a^e|)°| g7|- flfsfe. AjAg/s- cHS 

0| Ama|2S| 0i|# £X|oh 7H££. 

£ 11S o|£0i| ifTII d|*|£ aS7|# ^H-Hfe ICP-ITES o|£ M)^ °!5MS(ICP)« £a|°}^§- £}Sa| AW£. 
£ 12fe 0|£0|| S71| a«*|?[ SS7|# L -rE}M)-c- ICP-ITES 0|£ Ml* SJ5ai» £A|£} *£ cfgo| aJa|E. 

£ 13^ era xi*im2 r &a uh*i» assfe, oije eisas em a** e.mq aw£. 

£ 14fe ¥ ICP ?5§ ICP #Aj £#M £A|°t ^g- E}S2| ^S£. 

£ 15fe ICP-ITE ICPHTE ^a|^2|- 2S?rfe£} §7|? ^^#^1 *^£. 

£ 16§ ¥ ^£ ICP ?5S ICP-ITC #a|M# £A|st &°}°\ *^£. 

£ 17B SSffl- ¥ ^§ ICP-ITC £A|a} ^g. ^S£. 

£ 18fi 7^ ICP# £A|£h « « c^o| 

£ 19^ Af7| §°| S& g*t | CP £foj 5|g get a& £S 7|# £A|S[ Et^°| 

£. 

£ 2os §s a&7i# sig asm H»* r fe icp2 r 2i «ia at} as7i* EAie w ^9£. 

£ 21 €• £SHB«?j 5! 3*} °JNE||0|>;S S&*rfe ICP£fa| 2)g #*t atr g}^3h MSPI* £A|5} "g. c|go| 
£. 

£ 22fe #Sf i(tip)# ftfi ICP2r2| ^1 g§ Sf} tf^sf £A|fi ^g ^S£. 

£ 23 e 7 r ^ *PI*Sf S^^l A|^io|| s|€|| xi|5E)fe =>§ Afga| oj|# £a|^ #S7Ha£. 

£ 24fe 7|g *S £fi £A|tt 81*3 net|5j £. 

£ 25fe £«7| o|Sfg S7 r a#« £A|t} nst|5| £. 

£ 26B SS7| S}§ £A|ft g^Ei ae(|5| £. 
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£ 27ft SS7| 5LS\ *}§ g7|- Sff £A|*I- § =Ei aeliSj £. 
£ 28€ S«7| Sf* %?\ £A|st- 3 = e) neiR £. 

£ 29ft 5kHz4 15kHz£| @oq ch§H a»s| Jl^o S «^o| &s go| 7Ha |o)| qj^j. S pia| £a|£ ■£} nEH = 

£. 



£ 30ft :H4°SftEi 6mm£| >|£|olW 3go| 3£!*hft 5kHz4 15kHz2| £o|| c«8|| SPL« £A|£l- atcH ziaHH 

£. 



£ 31ft aatSS^Ei 5mmS| 7ia|o||AH ggo| S3*fe 1-2}, 5kHz4 15kHz£| £o|| m§H SPL« fEA|& e|cH nsHH 



£ 32ft natSS^Ei 4mmS| 7-|E|o||Ai ^*jo| S^Sfe 5kHz2|- 15kHz^l #o|| cpH SPL# £A|°h s|cH nEt)H 

£. 



£ 33ft ft* flofl q|5H Sg7| ojiaj- g;ff o|S°h a*hft d^l/^ft oi£!o| Ama|22j ofl# £A|# 1|7|2£. 
£ 34ft °^ ?|o)| qjsH fiS7| as| «ts g7Ht o|#«h imft *J4S/6ft cHSo| Amajasi og* £a|£|. |s 7 ||2e. 

£ 35ft nK>|3£S# 7HE! S§7| HS| SfS «7> 2fS« £A|£h t^7HS£. 

£ 36ft £§7| s}§ §7|^ 22*K>)|Aj2| Am&|£o| ^ ofl# £A|£ S s 7 |]&£. 

£ 37ft £«7| JES| *f§A|£| x| § H| = B]]o| ofl-y gj A|fB||0|Alo| oflf £ A|tJ. gs 7HS > £ 



Window: 3^ ^3&!o|| c|^#s^o|a imft ft£|3, 7|fesj %ngo\\ ccR nf x|ojxj x\\o\ 

7I8I1E, BEWICK 

Iconized: o|-o|g°s. ao|£- S!£ft# SHtfcf. c|^ge||o|i| 4= &7|| s|cH g = ej ofoift* 

ft S-MWoil 493 7^ S7|St,t S^7fl(VEA)ft MS7| a£7| 3.2] SfS, Sj MSPI o|*fS s2o||AHo| §41 ®7N 
A^£|fe smai m\o\cl VEAfe se» S71- a #«H ^ah a?, 1 *R:4 o|£ LflJp. §S ^§*|a| a^*w 

£ 1S VEA a|±!J(15)o| u^Sifi «|A|ogs) ^. ^aho^s £ A|§m oicK §*fc xR(25)# MS7|£f #A^ ^aio^ Ss 
of^l flsH o[ 0 | E °!SMSS(ICP)(22)o| a^°| o|£(21)o|| ^gjs|(H 2JcK ^ icpfe aj^s hs|(26)ch| S 
&*F7| ?l£!- ^tJ7| ^H|5H# al,^cK ICPfe- S*J ^^J7|7|- ^^4Sj. gst A ^ 7H 7H °J °| 0|£°| a§J|2| sasj 

&2*tS0||Ai 7|o|s^ #*t §a# 4Ht|- IfS ^H(24)# StttW. ^SJ #M(24)£F nho|3SS(23)°S ^ 

§fS D^oiass A|^gjft o|£(21)s^s| t!sf i!Sf ^eM^ S7|w a]2# flIS&cK of 

51 7W §71^ E|^S #°} E||^H 7He!(20)SS^E|2| §ifS 7|s^ 7 | ?|*H 7|S£(27)7h Afl^gcK 

^ ICP =r=l!J7|(22)fe ICP ^4!?l(22)2f #S A|^i(23)« a^Ste oi&i 7|-x| S^^g ffl«7|^si 2!e^|o|^# H£ 
§fe c|x||j §5M3| h#(19)o|| g7|^£ £ ^as|oi 51cK c]x\% a#g 7W ?1|o|## #«H c|x|g s 

» tf4 H 7| £#(18)4 7^ s^t §?J ixj H§(14)0|| ojgsjOi SJcK 7f# §?i S#€ C^2J Efl^e ^a| ? ^o| 

fl» e-|o| ^ (1 sj^e SS^cK o|S a#e D||aa| &*|(17), t|±#a^o| hMe|(io), ?|££(12) S! 

(13M a^Ei °i|AiiAiaisg 2^ ni^y a^Ei(pc)(n)i-noii msn ^ xick o\\s.b\ ^ 

oi A|^gj HHa|(i7)sffiecf. 

gft sfAj 7 |, c\x\% s^7(| §U 7^ #§= g?i *g h#o| £ 2,3, nam 4011 i4EW Jlcf. 

ft tt«S| 0||A|«4 ^A^IOlAi, D|X|g £9 ^71, C|X|g S^7J|, §J §?i £#ft Z\±^ 8#E|S| ifW 5 g 
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o\9\mx] (Industry Standard Architecture, ISA)-^ 2JeHii||o|^(34)s.h ISA-o-)i:(39)S #§H § =<M -M^gM £2s| 

o\ a!cK£ 2 SUE). »-)EWIfe c|xlS e||o|e|£. tH± °!Bmo|^(34)» #*H ^I^H QUaa^^ TflLflojxf , c|x|g § 
8 &£7| HS(18)M|2| c|xm i.it fla|7|(33)o|| °|sh c|*IS #4|o £ *|a|§cK ^A|o a xjgjg qo|B|fe cf# a 
44.1kHzS| ffl&b|§S £fc £?=|fc ^ ao|| cr+£f g«u|££. D/A 3^(35)* 4S*K>I of^Sa 

E|x|§ fhAH 7 | H § ££si. El|o| = ^ cd#b||o|cH(£a|£|cH ?i*l af#)^§ %m *J«|b|(31)» §§H s 

8 ils* LfENfe o r ysa iJs* ^ £!£)£}. ^£J9 oWaa c|x|H aj£ xia|7|(33)« i!i *ia|* *|§H 
A/D a t±|Ei (32)o)| o|sn alxia i!S£ BJftgcK 

a|^us| c|x|i Aj2 x| b| ^s. ^a|?|7| f|«H c^°| £§ ( E A|E|oi 81*1 SrS)o| ^ <tfcK 

o\?A€ **l ^A|?i(real-time) ils. ttgoH #S*)cK cf^a| c|x|« s)g?| £§§ *Maj c|x|B g$ «fAH 
7| £#2| 4<M(38)# S<M(30) SEfe c|-# c|x|§ §ff fHPI a =o| oja|(3i)o|| oigA|?|H£AH 5|i £3SeK l||^a| 
2£f fiiila^ #<M£p| So|| 2.#lH£| 7)a> inE.(36)o|| M SSScK Ut£S|£t -yAloilollAH^., = 7H2| E|x|g g*f ofAj7| 
a#0| A^Qch zf a#o)|^- 40MHzO|| #^S(clocked) a£f ^^ DSP56001 E|x|g aJs ^a|7|7f A^£jc|-. 

E|x|l g& «J-Azj7| Ht(18)£^2| 0[H2.n *3*(38)S ?^EJ(42)* #§H E|X|g H#(19)S| £t)7|(45)S 0|# 

QcK£ 3 82). &I*IB S^^l "rilS §8 £t)7| £|£(45)» £83:2, §8 §^ S|£(46)* 

*«H g^fsu, §3 *S Hft7| 2]EHfl|o|r±: S|s(49)##sH aj2|£l^ oH§ £|cH 04 b) ^§ B«7|£ o|#gcK 33 
^3 S?r7|£2| #e^^ ICPs(50)(4P|o|| ^SsIJIjI, «^|o|| ci ^«| ^^1), S aho|HB(|o|EH(bone vibrator)(51)(£A|£j 
CH 8i*l S||S.S(52)(HA|s|cH 21 x| afg), a) §|,fc# a^o| flcH | g^sfe ch# #^°J S&l^K 

S^I(46)S¥Nfi| S±fe S*} tHE| fi|S(47)2| #§4 ^3^(48)S^ c|x|i #g ^ah 7 | h§2| oje^ 

(31)SSMM|0)acK £tPI S|£(45)fe ICPahO|3SS(55), £|Af°| □FO|asg(56)(£A|iE|oi S|x| ^ s)> oj e ^o| D ^|a 
sl£(57)(£A|£|ol atS)SS^EHfi| §ft a| S# oK>|3£S §^7|(58)# S§H ^S°h7| ?|*h o^ SE 5|}o^, 

oje4 5Hy"E^(53)o||Ai 4=Ajg 3 .« s^-a)|l(iine-level)SS:£ ££°t ##7|(54)# #§H #^E|cH S°^7| a|s(45)oi| ai-Hoi^i 

ck oisH 7^x|o| §^ s ^ ^ § ssf xRoi me a^si §a« s& ?|hhhs ^y|Ei 

(59)* SSH 2J£H2l|o|± sFfe- ?NE £JeH2||o|± s|s(60)7^ Af§g^. 

t|*l« S^Til a*ofl ojg§ a| A ^o| ojolasgs s|a^ sk^= icp ^« #«H #*W #aj^ 4= ^jj #x^| D [o\3. 

Sg€ &*hS ShOlg ^X^Ei°| =f.^ S£M sfe s ^ *S §°f 2|A^ #AJ^ - *hcK ft^2| of 

c|x|g n^Tfl ££°[ A|^gj elCioilAH a# *&*h7| ?)sH e|x|§ gejTfl a## VEAS D3 A|?|fe PC-BUS 

2^a(43M PC-BUS oJMBl|ol^ £|S(44)£ SSt^h. 

VEA-^ ES 7H°]2.| #tf SB °^2| SS# S7 r *feD|| AhSiE|^ 7^1- #l, k SZ> A|^gj( E 5 isscf. 7^ 

§?i H#(14)S| f££7f £ 40II £A|£|CH 51 eK 7^ g?J ±§ c|x|l £#2| 

Ei(38)S^£i oje^ ?i^E|(64)* #«H o^si 7Fx| S&AjsS i-jEHJfe S7|^ Aj2# ^AjshcK SJ^ S5 e)l«S 2S SI 
S ^&7| a|s(65), ac|£ gs, s|s(66), 5J §y slEjajoi^ s|£(7D* #s« B^acK 7 r # *9 S?J a 

#a| #e^§ 7i7|o||AH HKfl (16)o|| 8ife o^eH 7 r x|£| ^s|^o|| 3»acK 

7^ St? §2} a#§ sEtt A l^l MIoih as *»*PI 7^ #*f g?i £§§ veachi 
PC-BUS ^9(68) Si PC-BUS e!E|iq|o|^ £|S(67)£ a^fich. nej© ejEim|o|^ S|S(69)£f ^y|EH 

(70)* #«H Dial *|*| dlAHs^Ei a#5i shxf Djal fl*|2| a.M ga xiali 

SLt <-Hoi|AH 9| s| ?|x|« sp| ^|s|) 5 § 7fe°t e|xK78)* A^sfe ao| u^sfcKs 6 5 § ay 

Hi(79)fe 2|7Ch0fl A^o| ^)*| # z gacf. §g>0| 2§ Jt«(81)fe 2|*f §g>0|(80)* 2§£W. Dia| g>0|(82)fe 
£|*N S^B AHf°| cna|# g>*|£^ 2§S ^ <&cl. ?\ 7|5 o^(84)S o|£ 7H^ S8|eH(83) Ai|s§ o|£ 7H 

^«oii gf*oj si 7i§# ^ig«hcK ?j 7|§ ci£K84m a& =h *g°s.2.\ £® a^Af* si±^^7i ^ 

eH 7|§ of°j- 23 iM(85)* S«H ?l ¥ftas¥B| *W 7f^sf£s 5101 un^sjshcK 

n|fid 6)o|| q|«H oia|# *|*|o|| *|*| % #x|A|?|7| ¥^ ^(£A|s|cH 81*1 &§)£ MSm *r 

81EK5E 5; S 7 (89)-(94) &2). A^a| 5* ofsHo|| § "hAf afi #«I|(£a|eJo1 81*1 ^)7f gJ*F ^£|S ^* 

7\5L*Ei°\ *\2\#g «^A^A| ? |^D)| Afgl ^ SUCK AjjAH ?JE^|0|^(69)(£ 4 &2)0|| °|*H ^*|£)^ tfA^Ofl 2|SH *j 

aeflai ?)*i7h2A|£icf. 

7^§8SL^S A|^il§S^ S7h^S Af§^^ 01 Ei St>« ^AiejcK ^y«ia^SS Ai^uai 



http://patent2.kipris.or.kr/patent_eng/XML/1 01 9987004651 /1 01 9987004651 .XML 6/9/2006 



KIPRIS(gJm^SS) 



Page 11 of 55 



aath^fe ^EHr(w)o)| s|#Sfe ^± tf=r= H(jw)S §a|£cK ejy gg- e^ H (jw) 7 1- §§a|°l 

°ja|a| ojaj Aj2o|| qift M±^s\ §as oil ^ t^fj ^ sick 

7^ >>l^g|o||Ai Si o^o| xj^o ±u.\?is>t so| 3*IS! §ZH>H 4H*|e se°£^ g<H*lcf. ufsf 

aplfe 6?H£| ^=1 71(89-94)-! £W Dja| 7|§ g(88)°£^B] §^(d)o £ °|*|a|?|^ 5}0|CK£ 5 §J £ 7 
o| o|a| g(88)§ o|£(21)s| 7H^s| #a#« Site a§ Sfte^te §°i Ss|Sch 

Ml ns.\ ±u\9\, q #1(89). #2(90), #3(91), SI #4(92)te Dial 7|£ §(88)« Mt^te 8^3(95)0)1 fl*|»cf. #10)|A) #4^ 
*|2| ^2|^§§ ^ 0\ 45* , 315°, SI 270 e a| #flzto S fl*|£taK£ 7a #2). Afl 7\\9\±z\9i^ #1(89), #5(93), SI #6 
(94)S a\z\ 7I5 S(88)ft *fttfl(96)o|| ?|*IScK #1, #5, SI #6a| ±s|?1te *m 0', 45°, Si -45°a| 25E'-t°£ 

fl*l»cKiE 7b 

£ 70JI £A|g SEMI me aStM^I atfte CH&|7|- ^n|5H #15 a^g m|, o^m} - §J 3=^ ?| 

a - 21 sa- mm e^. cuai^i- #1 °i em^s s oikhaisioj as), *7wej o^^ai *^^§oi g 
siisoi HHf*m<^. ccfaw, eae a a- sh^i e>a(d)ai ^ m^ai ^ee a« ^mite 122,^1 ^as 

floil me 7H7H°| a& S^tf oHah *1 me Ml^£| fla(phase)fiM£ 

e ^£| §fS# e|*|A| sm o|£s| sat eflofl *1*|a|£J &E||o||Aja| as Sf^ &ga| g*m & Sai|aHo||aH MS7| n|s}fi 

^eflai aa »4» H ua ( Pn , jw^ seici. opw p 

n 8 ^£f£ d.e.aS S^IS ^=|5H ns| ¥j*|o|H, d te ^nl^s* Dja| 7|S § a|o|s| 7^|oU(e 7a &2), G B^fioq 
Mie 2JA^ Sfto| ^^o|H(£ 7a ShS), S^H&2| S^oll cflfi 2iEZtO|cK£. 7b &S). H 

ua (p n , jw)t c«7H 3^£Aj, Djai, 7^, a, 5«bW, s|o|, o|£, 25|, si So| gjn|a^2| se«te 7W<>| § 
^ el^« ltd, ^n|54 # n °S^El Slf anHHH 7|o]«fe #f,fc t,^# qE^cK 

icpal Sff ^oii ?|x|A|fj ^eh°| gg- e^ «shs ^ 21ck o| *g§ & Saihoiiai h 

, p (p n . jw)S #a|fecfl, o|fe hs| MS7|°| ae^ai °ho|aS££| f|*ie ^e^^ ^|*|oi|Ai, #n°S^El ICP^I 

(fp)(*h7|oj| ci ^gs)o S o| ae L-fEl-yj cf. 

g^«£ d.G.ct sf27H°| oj°|o| a p d>e a o)|AHo| g& *^ H(p(d.e,a),jw)fe fE 8o« £a|q oha|. ^o| a 

& *M^s| S^os^EH =r 2iEK oi|» #cni #ys s#°| q|7| 2?joi|Ai^ 7Ha|o)| ^h|b||s^ jio 

S »31X) 2iEK 71|^7K S?J^o| ^ §o||A|o| ^ 7H2| 7^ 7WS ^4=21 7h#S g^l S|«H eA^ 

3 oi|Ai as H(i 1( jw)a|- H(i 2 ,jw)s^Ei ia?jg a& H(i 3 .jw)2| of|« g.oi ^fec||, 21 Hd, Jwjaf H(i 2 ,jw) 
E ^A| ^ei?] #1 (89) §J #2(90)^ aS Sf^ H( mi ,jw) SI H(m 2 .iw)S^E| MTiS 50|cK 

^£W;H(i 3 ,iw)=[H(m 1 ,jw)+H(m 2 ,jw)]/[2*L at (jw)] [1]o|7|Ai L al (jw)^- cH7|a| ft^af §s| **Ajo|| 7|£iec«7| 



#a^w|, 3*^ §?i^a| °ja|a| e ao||Aia| cHS a& 7^ a& a&°S^ei ^Afsfecii a 

L^o| Af#i ^ 5ic|. s&S &^a| S^aS ^7^ ±s|?li S!/5£fe ^n|^-oia| ^?f#o|| cHSH ^7^ *§o| H*Ha 
7Hd* 4 s 2iEK g. ^so| d^^e ^A|oi|o||Ai^ ^n|5Ha| ±x[ -^ l g r <£H\Mo\\ ^SIS ^M|ofloi|Ai^ 67Haf AHfa| 

^, asm *»si 27H - a^ioi ^§ae! a^oi oi^cnacK tuc^k ase=^ s.^s\ bias 7^ s§ a^ 
son me a& e=r *a°^^ ^0151 #tii dhoie^^ agscf^ cm iin ^ 0 |ck 

vea Albion situ ch# gg e^^d) H icp _ rec 0w) as &^icp7f A^ai ois m^oii fixiv m *ae, 
icp^a7i m oi£ m »ai a7i#t,t aa e=r# t-f^yi. 

(2) H icp-mic(i w ) 2& e^lCP ^S|?i£^Ei M§7| Sf§ Af#£|fe aS7|ft| OjO|aSgo S a| £j7|gt,t a^S^ 

(3) H ic P -fb(i w ) a* »ticpsi eae-<HiAH icpai ^api^e^i = eis^s u|e^. 

a& &^ H ua (p n , jw). H fp (p n , jw), H icp _ rec (jw), H icp _ mic (jw), S 1 H icp _ fb (jw)^ SL%7\ MS7| £fi| a®7| *f 
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*7feS titigff AtsacK 

oil# SCH, £ goMfc SMfe S^(101)2l *xr O)eo|(ro2)2| S»»g(lO0)o| &o| S&ScF: 5jg g» p R1 

2f p L1 , naiz as p R2 £h p L2 , oisoido2)2i ^*bi At aw *§§ cHgoi°i sb sk»£^ aaa a 

£ 92| §§3 *J°io| £ ioo|| £a|sl|o| safecq, flftfe. ggsj 2 oil- i-WUte c|x|S nnj(i 0 7)o| a|^h d||sl£| 
(107)s^e| flaw, t|xm 4! S xja|7|(i 14)011 °|s« c|x|g fla|gch 4J2 *»a|7|fcS£ *|a| H 

u«(PRi.iw)(108). H ua (p L1 ,jw)(110), H ua (p R2 ,jw)(109),S! H ua (p L2 Jw)(111)» ^SSfcei. o|*S zjzf §S p R1 , p L1 , p R2 . 
SI P L2 » i-hehtH ch. ^ §y *r~ SS ?W £ = (112)(1 13)011 M ^nx\JL, ICP ^4PI<H| q)8H 3 

SBtHr i/h 

icp-rec-RtOw)(116)^ 1/H icp _ rec _ Lt (jw)(104)sl flalficf. 

q g& s^fe s»oi sbboii ^ icp ^-tj^iah oi£°i °joi *ns|Ato|oi|Ai v&nt t&as s-^# 4U«si7i ?i§h 

qcK cfg, fla|Q £R c|x||j 4JSt D/A a^NOis)* #«H ofysa S»s|of, S<M^S e!^fi||o|± £| 
S(117)# 7Hx4 ICPS o|#°hc:K asfe Algal ojopi- cH^Jo|oj|>j| f-A^^ 2*1 ?>o| 3*1S * 

S& m\M S*|XjO||7fl 7^ §t, k 0|0|X|# JfA^-ir zlS« S&Siai 

cfle^SS, ICP 21^ Sfl^ss) &?}SW fl«H, t|*l§ £c|2 e||o|e| cH4Jo)| a|A|°| #^o| 2|a|°| a\ 

o|3S£§ #sh a1§§ ^ sick 714J SlfS o|^anoi| ^si£|fc affil &o| * ^<Ss\ 7^ S^Til a| 

*l|ol# gfecK 

SB «K» H ua (p n , jw), H fp (p n , jw), H icp . rec (jw), H icp . mic (jw) 31 H icp _, b (jw)£l ?>£ SS a|#B a^o, SB *^ *go|| 

g|si££ 014} £fc ifl»S(swept) xroI A^gcK c«. xRoflfc ojoj &§, eJj-yj &#, Si £o| 

e S# S27| sicf. °| Ah t^al 3# S! 4Js#£ SB tK=# ?i|>4^7| 12SJ a|?j# ^±a|?|7| ?|sH 

Ah-gsjcH »cK 7)|A} ^cHlfe m|-# ^£|o)| SS(Fast Fourier Transform, FFT), *|c|| a |fj^( Maximum -Length 
Sequence, MSL), 5! a|?J x|oj ^g(Time-Delay Spectrometry, TDS)o| iSScKRife. D.,Vanderkooy, J., Transfer- 
Function Measurement with Maxim urn -Length Sequences, J. Audio Engineering Soc, Vol. 37, No. 6, June 1989, pp.41 8- 
442 Si). MSmUDS^Ss] o|go)|^ SB %W\ ch» ajlh ^ fi2ffi| ^7|- s»ficK « tfgoil Ahgs gg- 

* ttas| bJSS|»4|A|oilo||Ai, VEASI DrO|3£S€ VEA7hx1i- ^*|£|S1« nH Dial 7l^§o||Ai BSScK ai^s d|| 
aa|o|| xi^g o|# ms «|o|B|fe o|o|Ai a|#s 4 oio|asS£| §B ^mi ^Efl°| 

«^«^£SS- ^IsH SB ^ ^S A|§Sc:K 

£ 11« o|£o)| ^7|| u|x|fi SS7|# utEhuHfe ICP-ITE§ 0|5E Ml¥ ?J5^S« ^£ ch^o| a|a|£o|c:K 

£E I2fe 0|£0|| 27|| bH*|°h SS7|# '-lEWIfe ICP-ITES o|£ ojg^S* S^lsi ^£ ^S2| AfA| £0 |cK 
£ 13B Hil #H x|x|c«2h Sgj #H bH*|# 5°^, o|£ M|^ ojgMS £a|si- a|a|£ 0 |cK 

£ 14fe ^ ^§ ICP ¥5§ ICP S4I £§§ £A|t!- ^£ Elfisl ^S£0|cK 

£ 15t ICP-ITE#£| §7|? 4fiJS2| chgoj * S£0 |cK £ 16& ^ ^ ICP ICP-ITC #a|H# 

£A|»JHtflfls| ^S£o|cK 

£ 17B &S& ¥ ICP-ITC fEU^I# £A|& ^£ £hojo| ^Q1£0|CK £ 18S HS3B 7feth §7R# 7FX|fe ICPS 
£A|&^£^2| ^S£0|cK 

£ i9t af7| §°i ya# ss- 5is ss*it icp£|si ^is ss= at* as7i# sais v& aaai 

£0|c|. 

£ 2oe §s atf7i# sig a&s iwfe icpe^i sis am ^a^l as7i» £A|*h ^ yasi ^°i£ 

o| cK 

£ 21 e HSnen°) §U SS, fc 3th £|eHe||o|^# Strife ICP£l£| s|§ atJ- &flaf SS7|# £A|» ^§ E.^a| ^3 
£0| cK 
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£ 22t atPi a(tip)« ss- icp^si *ia as- ana^ sspi» £ A i£r ¥«• aasi aaeoick 

8M fciStr 8^011*1, 0|B| 7W ^A|CH|0)| ^?|2| g§g *|A|.£X» 3ifcch 0{|* SCH, £ 11S| 6|A|0|| 

o||*|£| «}?§|(129)£ £ 12S| ^A|oi|o)|AHa| *^g(i52)3f^ Cr=*le}, £ £ 122| ICPfe £¥ ^£171 (136)# 

£ 11-120)1*1 M0|^ 0|£ °jgaS#(ICP)€- ^£ 4^71(136), SH(199), Ha 3(134)o)| &2JS US 

#a(133), *7R 3(130)011 ^21S(128), irS □K>|H£S(131) 1 33(122). ol-agaf £S 7 r a& ftfe *H£. 

s eisois j^§2£ t^ScK ICP^ SffB|4a 7l& S7|#» S*Mt)I A|^ao| ss>fc ^ ^hoi °|§n 

A J$ *)&l S! BUBS *«2|«Kafc, S^fe ^goj MS7|2| #a|», *)7| mim >4EM£if ^I^ojsck £ naf 
£ 12^ ^ tfia 33 o|£ «H*I» MS7|* 4EfL||^ HE S! ITC ICP# £A|§m jjcf. 

S I1g2| u^oh 4|a|o)|o)| Afgs|fe ± r^7|(l36)(Knowles Corp. of Itasca, lllinoisoil sjefl *)|Sfj)fc ^2l£S o|#£|^ 

as7|oii A«sit ^ii7i^ #Aje §t> k ^ % ye s# pjsH gqsism. a§7i hsi *t§ ^^mai 

2| 4=Aj 7 |^ icp ^37|2| £1*13 VEA a|^u rj|| S a|o|| x\Qs\o\ a|ei 7^|°| A|^a||o|Aj afgoiH sg Ah#@ 
cK b^5)§Wlfe °-,Mmm2| s|3# 7 r 3 4!£|§ *H££ 3»o)3 ggj f|a(133)7l£ 11-220)1 £a|Q ^o| ICP 

si &s Ha 5.Ki34)oii tfaacK 

#71? 3(130)3 23 0|£ 2J0|#3>3 ICP-ITCSo)|Ai ^ 3 |i} f °|si| *||ggo| b^5]s^(£ 12 SJ £ 17), W 
€ o|£ tffil Soil- ICE-ITESS fl^fe f7|? &°J« ?|SH *3So| u^5|*H^(£ n §J £ 15). ICP-ITESoHa) 
3, §7R 5r0| Oi&j 7W2j #7|? &£J#« #7|? i^££ #2J£|7)| tfO| &BH ?l*|0||AH 2| #S = SAHg ^ 

Cr. 0j|« #CH, b|H5j & S|aS| #7|^ ^oj #0 | A^S| #^o| ggOflAi 7|°JSfe lNI^2Br« 

Af§S ^ SiCh. 0|01| e}SH, ^7|SYN §71? 7i*i U^fe ^I7^ r 7| f|«fl 5|€- #7|? ^ojg 0 | A^ 

4= flch ^(I38)2r ?i L ^ »eHa(123)fe ?l|0|g(125)« #«H ICPS VEA A|^fd|o|| g 

7|sjo S gg#ch 

IfS o^o|3Sg A|^g|2r »»fl, VEA A|^ao||AHfe ICP SI §7|? E^ofl cHfh ^§0| 7tettdl, 0\S\o\\M M<sm 

ao|cK iCPfe SES£ 11, £ 12 SJ 5£ 17<H| £^I3 ^^01, ifS^I uH*l*fl«H ¥ 7Ha| &1J x|x|cH(i 2 4)2l bH*l ?H# 
(126)* 5lf3c:K £ 13& flff #S A|x|cjj(i24)# S»«K>) a»(122)2| ci #/flfi- oi|# £A|3hni 5|cK SSlollAi, 
ICP/ITC #£|M(156)2F aS7| nFoiasg ^l*l(132)£ £A|E)oi Si^. o| «eH^ S3 

ICP §r^9(£ 11^1 129, £ 12S| 152)S Sel^f *IIS*r7| fl«H §§=3 b«g|| (baffling) 7 r S ?£§2 

7 r £^ 2It XHSS ei#o)7:|fe 3jo| b^s|^cK «e|s| ICP^ ci&& o|£ 37|» ^§1^ ^ flch ofl» #o), SI 
^9 ±0^711 si&ftfjl, & SEflfe S- o|£# g2jo||71| ^tfs^K £ naf £ 120)I £A|3 iCPfe o|£ 

* ^S32| CH2.«l ^A|01|^ £ 14-170|| £A|§ ^0| ^ £j ICP «E||« i^fe-Cf. #Aj « «( 169 )( £ 14 )° £ 15 

2 r £ 16011 S0|£ gS|§ #a|aol| ^^JScK o| S^fe £ 11-130|| £A|S %b%o\\ cH£f 3*|steJ cH2l# ^ll§«rfe 

c«, o|fe e[a| #a|M ^fteiol ^S|#o|7| BHeolcK #£ ^&(169)S Sn r ?J 7 r £^o| st^ Si *H£2| ^ 
3jo| b>^s^K 71S SS# SJS?|fe 2l¥ S^r o)^«F7l *WI ^hHa|eH (167)7|- a^S ^ 2i^K 

£ 1521 £ 16011 ao|^ #a|« Tr-g-B, ICP71 oiei 7W°| a°f §J 37|o)| Seh«WI S>£^. a* ^£e|§ oBi S'-S 

71£ah n ^ °}#oisck £ iee itc21 cic as7| e^o, 2§ 0)£ ^ojo,| #aia# £a|s^ sick ssj £ 

16<H|fe ICP71 o|£o|| #oj S £o h s.*t ojjq^ siigsfe b(|a A|^g)(i86)o| £a|e|ch 21 

£ 15fe ITE aS 7 1 E1°J# L4EHI^ ¥B 0|£ 4f°J# ICP #a|«# £A|*^ ?jcK ICP 3.0\£ £ 15 Si £ 160)| £A|£j ^ 
« 2£&ofe oJ2J2| |CP2| ^a|« §#(179)0)1 ^ojsioi Jj^ s| h ^|SI|*fe ICP #a|H2| 37|t ^2|t Efl^ 

S, ?H?J2| o|£ 37|, SJ aS7| A|^B||o|Ajo| e7 Ho)| ccfaf agsch aoi iCP2f ICP #a|«°| atf ^2| 01|71 £ 17011 £ 
a|e|01 JUfccfl, o|fe ICP-ITC 3EU*1|# qeitHcK 

£ 18C #7|?2| 37|71 Sxl^SS xi\<Hs\jr 2§s|fe #7|^ D||5HM#2| his* SlcKZdeblick. K., A 

Revolutionary Actuator For Microstructures, Sensors Magazine, eb. 1993 S"2). o|^-& °lo|a^ ^a SH(195)# #«H # 
7R 3(197)o|| #7|?2| 37|# 2§S1fe (Redwood Microsystems of Redwood City, California^ £|flH N0- 

3004 ^a|S ^at(194)# Sl^*1^ HSZll 7fetr a r 0|H£-!a(193)2| AJ«<H| 2|S|| tf^ScK SS^°J #7R 
37|2| 2|A^2| E^|>:H gajoil CH*1 g&£ £ VEAS^EI S£i ellioil ^ 0.032 <»|Ai 1 .5 mm M0\a\ 37| 

» £feCh ICPfe £ 19-22011 £A|S u^fi|. ^01 ICPS2| ?jEiBH0|>:0l| °17)| 7|)3E1! A||SS EliJ2| aS7|# E||^eS1^ AHS 

* tftfoiis Afssci. #t,fc Aj^i as^l °lo|asgot| S^si7| ^)«H a§ sa| flojx(AH ^|*|sife Af#s r fe # 
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^21 aa7i si *rs _-eisi §3 an annate a-ai. & _-_si icp_- _£» _.tPi(2i4)si o^iass(2n)oii 

3(3 *|g_-cf. _ @s| °-Sf3 atte SS^££ 15mmfic|- 5|o ^^sj. 7 H£|°>« 3>_-c|. 

£ 192* £ 21 € _ fiM xp| §°j #sy 4«_s| _■ ^S^l _<M°«* sm. o|a| _- _-_oHA)fc, £ 190)1 

£a|§ ^o| ICP ^_7|(136te ICPSl =r=-£J7| EMfofl jyfe *H __(209M S_7|(214)a| _ _-(218)s| _^°! 
0K>I3S_ S_(210) 5*|s| c« XH __-(209) A(-o|s| M_7| oK>l3£_(211)o|| 3 __ch i(205)_ 

__«l|*|2| f|«H gS||« *]| ES _,g7| h|eH_| _-C1(221), fit|7| *l|Op|(219), S_?l 

S|_.(212), % M_7| 9(217)4 _-o| fiS7| _-*|o|| A|g£)_- g^sj ^ _._.7| qsfic}. 

*cW, £ 210|| _.o|_ _■ _a|oJo|| _■ H_.nefl°J ?)|o|g(257)°r SSH VEAS^e-H *||ol _£# «e §3 he E|| 

__=7>7te_-_,_;:__ 7te_-s_?i 21^(253)7^53^. e 21s a_7i ai£# g asei veaoii atw?!-- h_.j_2h 

_ Ho|_(257)S 7|£! S7|?ho S 7fe_- MS7|# £A|^_. „cK 0|# _.§7|^ S7|Si *J_# **H H_.n 

_ 7|feo|7-m 7fe°h S|._# SSf°1cK £A|Q °3E!-CH|A-io| n S nEH°j £jE|a||o|^ _7|sj _ _£# 

__-*teei| nHEja| *d)# _._cK _saEH°j aj£_|. °1ehe(|o|_; ya§ a|#£I aS7|s| £_a-i 

oflA-l *||__ ens _§7|o|| ccfaf «H**tcK o|# HsneHgj £\$.s.[ °JeHs)|o|^ &as SS7| tni <gJi\s] g-_xH>l|71te 5 
x|E)oi <&c[. gx|| _■_*!_.£ o| _■_!_■ e|# 5£al 7te_- £S7|S§ _.§7| 14011 °te 38 _- £1 2 _e1b||o|_. £|_.£|- 
££_■ 3£| _ i!Sf A^SthcK 

#s, fc a a ___ e 20011 saih ^oi icp ^_7i036)# a_?i(243)_- #§n as?i °K>ia_._ (211)011 a 

_§te 5!0|cK g ^§o|| 2iCH ^Oji-|S ohO|3S£ SH(242)E 2^A| e#o S A^Sfe #°| MS7|(214)£| 4fgJ 

a| ^|7H» §o|SM| sfe ^So|£/H 7|^ticK 

E 22011 £A|S g ^go| ^A|ol|fe fiS7|(214)2| o^iasg SS(299)o)| 4f2J§teti|| a|»S St!= at}7|(290)« A^# 
SW. ojoiasg S^(299)^ MS 3&7I B{291)# =r=#oh£^ ^^*F7|| s\o\<Uc[. 

£E^# #*t St^ »H(£A|S|(H SiX| S^S)° |cp ^Aj7|# ^1*1 ojEiBIIOl^ ^» 7WA| §AVWo| M§7|Sf a& 

fl© S?J-a H (suction-cup ring)S *\&tic[. 

& tfg2| «|g #t, k a»s| ?a o|§#°| as?|7F ^Se|h a7Fs|fe as^lsi ohoias^oiiAHoi c g. 

M«l# ?Hd§te *o|c|. o|^!S MS7|s| DFolHSSg ICPe^l a&# *§H &§°£?e| ^s|a|7|^ ^ 
oil e|sn 

ft ttS2| MS7|fe afi £E 19-22011 £A|g ^ 0 | ifS ^f?j2| o|cHAi *g A|^g|# §§h o|£ 

7te«wi °te #s s« sich m§7|# 7 Mm ois. m « s^ei &aoafe aa^isi 

ofEHoll &ao|| QSftaf (pinching effects)* <M°?1M §^o|| f£s §te 5o| S&ScK 7||ch7|, 

MS7|°| of-sHcHI uH*|Sf^ S# oplsfe #S. k ¥^ SSI ^^l€JcK * ^?|s| &a #H 9S 

MS?|7| o|£ uHchi u||*|@ §£h S^!>>l?te Srt9£ *ll5£fcK 

£ 230II £A|g f|gs| LMte t a|>sHo|| SSsi2J S^fi afS# t-^hMii flcK & u^s|^ ^|a|o||oii 
Aia| 7 ^ S7|§^ S^TII X|^U0|| o|s|| ^|§E|fe n|§S e^ f^HS. (1) 7|S ^§(264), (2) MS?| o|*^ 

§ ^e||o| S 3 @7K265), (3) MSI7I *fS ^Eflo) o^|^ S7K266), (4) SS7| £2| Sf§ ^oj @7K267), Si (5) $L%7\ q 
§ ^Eflfi| S7K268)..£HH, 7H7H&I EfTll afe z| £f7j|2| ^ ?H£J^SS 4= Si^K ^, B7» Ste AJ 

SOUTH ^tf£f £A-|s ¥£ xi^K z| 4§°| EfTfte £ 24-28011 £A|@ h}2|- ^o| nHH™ H#S 4= SI^K 

3H| 1 LMI ^, 7|§ ±§ £!£^(£ 240|| £A|)£^ a] 2 Hi S!£^(£ 240)1 oK>te°£ £A|)-f- S*fofe 7|§ * 

S £#(£ 24)o)| s|«|| ^SJgcK 715 S£^fe o|*o|| °>§ af§# SS«KM a|§e|^ o^ei y[x\ *^o| a §i 7^ 
fesw sick 

^7| -MSS aS7| ave||o| g & ^ Hua (p ni jw) - 3D-REUR(3x|fi ^Xfl-fl fi§7| a|*f§ &e|s| §&) SAj 0 | ^ 

ei^St* cm ^ggcK Ajeig s/^«v §Ajo|| ^ Q^(^n|?i #1# D^afe S^S) #1« 

ai^s^Ei ^o)?jc|. ^jif ^ a &=T=^i #*s SEfa/sf^a^ aaai Aiajcni ^aw HEia at m 
Ai H ot g S0 )i q^#Biioia 4= sycK £ 24t see ^21 s^ai h 

ua (p n , jw) SB £A|SH1 OICK A|if# >;E|7^ ti^gAj ^QJ^oHg)o| # o^o)| ^*|X|F|^L. ^ 

^ am^l &S o|£o)| un*|*K=s*| ol^oi^cK 

ft ^ga| ^# Ajflsj. go ^g MS ? We} oHsK a^7| as| s[#s| 444 *g i?fiS4= Sl^te 5!o| 
cf. OB. o^ai olSOi, o|£=7h at*|7| a^s ^e«o)|a^ 7js ^ S0 | gi£A| olfix^ot »cf. & oU-INoiiah 
«l ^99. o| 4S€ Afifo S §|oiS d^i^5^s^7^|fe "0|(eem &0| y€ S^o||Ai£ %S o\\l-\x\ 7^ 
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ag# vstt- a* s?*Kr aoicK zai &m\ mm tra# 7^12 ««hsck sia 7is ga - ^, ^aa 

STS m - S o\m\ aS^lS *W S0| ICP ££^ SiSPI* A^Shoi o|£# ^S *H 3l*Wr ga# 9ISH a^fS 

cK m^fij^ ?I5 mi^l 715 §ao| tja|E|51# aH 4=«SeK 

SB- 3ST H {p (p n , jw)(#SS fEA|s|x| 8*atS)fc a© §S §a(Face-Plate Response option)o| gem «|) gSSch 
l CP - fl ^on u|)*|E|z, erg #a US £E 130|| MO|fe ur&r !To| o|-o|asS 91*1(132)011 b||*|ScK ICP ^rily\o\\M 

y\#T\s.a\ sir tr^ h 

1. n-ron(jw)fe ICP jH§ S£(ICP Calibration option)o| AjSjS OH gasa. o|uH, &a #a*r ICP&I ITS #a Soil 

ICp iBC 

2, naa us n^r sxm ^rsj a «oi a^sa. 

7rx|2j as g°i- g-gg o|£ lHo)| siS^I uH*l*rfe 3dg *o|*MI *M 91*11, ^EHtT o|£ Mjo||Ai°| ga 

2| uD*l# Mmmy\ 9I§H, SWS, ma°SgEj°| 4*1 eh-WI o\s. M|o|| £XHSfe S^nTfil 141 £|:£ 

ST*PI 9I*H a^a gr^ol A^gcK ^=K=o|| 2|S*fe a*Ha "Has & *I*I*H sin g*m, g*| ?| gft gg 
§ora| S?Jx|o|7||te §■ iraa xicK S a||sS gT^oH^ xh| 1 §5^ ikHzcHW 5kHz2| gJ9|£| ^S ^4^* 

xil 2 §5t 15kHzot|Ai 20kHz£| fflflal ^a^S 3Jfe o|g g2(dual tone)S 3jo| SttScK ggofl tttat ±e|5H 

SE- icp ^a|7|# #s|] S&slte §5 4JS<HI CHS §S g9S £ 30-32<»| £A|g ^o| d^|3SS Ifa a|±bo|| °| 

JE 29011 SEa&, z| s^oi| ch& a^o] sh* get ago) g5( p iot)S ifSo| nsroii egtfoii a\B[ gSo||Ai^ 
sgwoj ji*u[ gifo||AH^ LfEhtHcK o| 15kHz2| msi) Ileros.■^E^ °t 5 mms| 74a|o)|A-j 

4rei ter m&m hmns §fe as £ 30-3221 ^aisa s^oii £>«-ia «rar s>oi ^str & 

*jo| o|xi Aj§# ufE^t Ai^om a^Ei# oi§tr gra# *ii5&cr. 01 owsts fl&hsjos n^^r- ^, 2 

§2 - §SoHAi°| *4^°r a}^o|| 0|-E SE 310)1 HA|E| tij-ah 3S^°£ 15dB» ^^rsfe *lx|*l- icx|o|| H^lgcr. 
xi^cl- - =, xi\ 1 #2 - gas Bfio| H9+o|| 7 Wo| ^Holl u\b\ 3dB0|M|a| t^l ^TS #7^« ^EKflcK u|f neroil 

ira as ae>>i?ife aoi 01 ^§oiia-i 7rg* r ^ier, 01 ^rssi g^s s& gsr ait ^nr^oiiAH ^ 

a|.o| gxi|nf7r HS# ?l*|A|?|fecfl 2icK ch|# #ol, 6kHz^|°| s_%7\ o|*rg g^ ^SS fiWfl, 15kHz g 

&oi|Ai afae aiwA-i sas ssa|7|^ aoi 6kHzoiiAH a*r?r 2.5dB« a^i s^s a* M5r«n s^r. ^ 2 #2 

• n^rS ao| 3£r£# 7H41a|71 ^cK d|s 0 |^o| erg? M^- ^o| S^a|S ^rg^s #7Fa|^ 2.e|si a°l 

on g^swi tr 4= sutler, 01s «air# oms- xi&is let^s eraser. 

Eia, at§, $*r, §j cr# Aj2# sirsfe g^ai cr# sirs 0^ 7W #*t xroq m«r g&# ^s«u, ir 

aoi sasrt g°r ira^r n^rai ^aioii ^attoi aia» a^ia#'a^i»fe a^i aras ^ib*^! oigs 4= 21 cf. a 

S£h tra^l 9I*IS S SM|Aio||A-lfe ITS 7|5a (probe reference point)o|ar 

^ ch^oi a.S7| D|*fg @7fe £ 25011 £A|£| Mg7| §7|- H#0|| 2|8|| ^fl|S|feC||, #7\ £5 B\0\ 5. 

ais as?! D|*rg sa sss. ^a £g eioi tag s s^, o^issrsioi sag us. si ^a ok>i 

§srs|ol £A|Ej s^^g ^71- SlfESS ^a^loi xiEf. 

aa^i o|*rg sa ssst icp?r ois mioii §°j ms^i niag sasNaai a a* a?r# 9i& oiei 7wsj oitm 
^a^r di^sbiioi§ trcr. *a*i2r t^oii^ sns ^«isa. si^. *ia sa, isisi£, §y 2-cc ^aoi sirs^. g 
*t xr, a-a. a ois Eii^eoii sag #*ss a^sr^f as sa a?iisi aa*H>Mifc ^i^ich ai^r. tra, ?rasE 

orsHdl aSEl^ «r£r S ^?|o(| sicna AHsg ggoicr. 

7ra£ ^«|Ha£(Audibility Spectrogram)^ 7H°la| S?|xM|oi| att t!i S^S^r #ST ass| °j7i| §^ ga§ HatT 
SSO|cr. 7|-S£ ±a|E§£t £ 250|| £a|e| uj.sf ifo| ^nK«o|| i!S H«K A l^)St 8IH ^ra ^^(critical 
audibility region, CAR)* L^Mt 2aS iA|iE)^ 3^ Si^ol B^«jo|cK S>|^ a°S £A|g CARS i!5 £ 

y g £ ° s «ei AjEija zr Ajs « »oi| ctrsr ggsr^r. &o\ ^s^i cars agoing sehsi oiimxi, ^g°i 715 

^nf^si o||Mx|, b|^7| ^ji^ g°| oil M x| , 7|Er AjS|g aj^ £io|| a\z\ o\n. STa. EEfe g^A|ff# iEHSfe 5£ £ ^ 

bi a ^s gga- gs ggon °i«h ssjsch 

7ms. ^e-he. s5s saa assr a^is car, aam cARoiia autsi s^ix^iai- biasi 2. Tiias tra ^ 

as ^aiEeES^I Stroll a|«H £#SeK AHra| s$| iMlal orsHoii 2Jfe gas ftwS CARi-H 

s| £|g aj 0303° gs|*fe SMI n|e.KB-Thresh)ass &gs|°l, CARM|s| a?la.MI# at gaS &#S e_MI 

aaKAbove-Threshold, A-Thresh)g|°S srsslfecfl 0|fe &7fl a|y Mloiia g^££ SS|5|>H, AHf2| MSei 

e||^(UnComfortable loudness Level. UCL)» gas St#S MS ^gaH^ Bill ^ (Above- 

UnComfortable loudness Level, A-UCL)fto|| ^s\o\ o|S 7\& mga SslficK 
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a at32J n\ ^2(color-coded) 15= SI^°S 2}0l ijs* ?|s|| g£ja *Jo|cK oj£i Eh°j°| a]s£ CAR a 

go) oj^| sgji[ 7||o|o| xwiS H^sfe ?do)| £|SH £S> k -tJs^l 7 r §E§ ^EKH^ mJ r # aej) 

q«| X1|§§fe ao|Cf. 0| S^B JStPI *f§, a§7| £S| SJ eg7| d|^§ g7|- f£f, § 

go||Ai #a*hcK 

SE^-c- §ZW ££ SEfe ^7Hg Ml^ £££ *I|<M SJE# 4j«|8t£q »c+. 3?Jtf S£fe fE 25<H| EA|a h| 
2f So| ma). #2, "US, 3! a*|s| Sa»>lo|| Af°JS icp# #5H ?m flofl S&a S^ia Sti^nia i!S 

# sa|*^. g?j 37)|fe Dial 7|^a Ajo|s| 7ia|(d), tfflzKe). §=' 2£zKa)f s»»cK 

§S, 1 7ftf S?| Aajfif tfgspl *|8H oi£H 7W°| 7H°!*1 SJ iH§ 31 Vft7\ A»gcf. tifiSW m# alllo| £js 
ai 21*1 BtS)s¥E| S^a^K o|o|| eisH, -^7H§ M)¥ ££t tfsja >Js2f m§ 3llo| satf S*o| fi- 

^ at fl cH| £!l£|fc #^°J xh|a| ggg *5««=K 

Ss Hi aEffe §S §i «H3 £J£, naU m§ Bill s| *W| fflcK #S e^, ?d°K Efe 

cK gyif £Ho||a] Aj^£| Bins x^&oih |S°s?Ej ims HSa dB SPLSJol ums|*}ch ^3a o|£ m 
¥ 3£| o|o|3Sg a|^h o S *§ao|| ^ dB SPLS c|^#e||o|£|oi a[^^[c[. 

^?Hg Ml^ fiHCHIAl, gfls} «HS tISfe *^=12! 3o| SEfe ?|S o\^c[. ^7HS as 

0)|AH A|£2| B||S= dB SPLg|0| H|iJ-5|S|-C|-. | C p jn§ #t[ H 

irn _ rer (jw) £4= ^SB dB SPL2I e||l-ida|« »|^»cf. Tfl^K ifS ^o|asg ICP7F 

HDS iJ2 Eh°J, aflfl! S JEELHSl il2 £l£ §S|a^. A|>:||0|| £|8H Xi|A| §j t[L.[ 

o|mo| aj^ £S0 | AjejEin, x-I&eU, si^a 4 21^. iis aiS eJo|, b«g &§, *^|S, ^IJ- i!s, §y 

•g S^^£§ S|o|7|- Sit AJ5# S&Sfe i!2/A|uf£|E ^ £Efe n 2tf« L^tH^K 

oio|so^ §7| OiB| 7W°| l-AtWo| §^^§o| o|3§ gj7^| S^t, 7^g°i 

S ellKmost comfortable level, MCL), MSS" a^HM^ Bill (uncomfortable loudness level, UCL), eJoj ^iJ oj^| 
(speech reception threshold, SRT), 31 $e**r*|£| S^7f#o||7H| oia| 7Fa|o| s»«cK a»7|7|- 

7W2J S§§&7|0||Aj SS£| 2 ^S*|7F ^Cfl S?| B|1(HL)£ ^S^l^ #^5)eJ &£| , 0|£ Ml^- g& 

# §m NKSPUS 3d o| Hhaaia ?tfBo|cK 

S sg§ S^^S i!2 SA|o| aH0 || sfoh 5io|cK ^7| ^@€! &o|, S!E^o||Ai Ajsjg 

at ^7Hg M)^ fi£r ai S£^o||Ai AjetjEj 5 A|^o} oHaf S7| g!£^o||£ o||# 

SCH, -i^sjoj ojo) §^^go||Ai M# A«s|fe NU-6 W-2221 IS ErOj §a^oj l||« h 

H ££fe °^l!|i^o S g tt gog S1CH g^t| H£=0j|Aj a1|A|^ 4= SlcK 

SL^S @7h°| i!S ^a|fe gysi- SE^sl -Sdejoii e7H«W ays MS7| Q|*fS Sif=T= H ua (p n , jw)2 r 

Sir S4 H irn ro Jjw)# 7H7H£| S-s|a MS 7-1 §7^2| ill x{E| ^lo.| E 100II EA|£|ol XlcK 

*l| e!«H o||^a fiS7| Sr§ @7fe ofl^a fiS7| sf§ «7|- £#o|| o|s(| ^gcf. e 26of| EA|g o| £f€ 
0H2J2] 7HiJ «o|E 2|A^7^ MS7|# 4jEi|sm n Aj^s. oii^ 4= o(7)| shcK o| 7H^a 3d^S E^ia M§7| Ajaj/ 
5S S!E^, 7H^a E-Ma °I^S ^ SE^, ofo|S©s E^ia i!i El S!E^, o r o|5°£ £A|a 3 

E¥, 91 S7 r ass ^a^. t!i Hi, -g?JtK sj S^^S S7 r SE^fe SS^I S7I; EWIoflAH 

SS2rSS^°S #lSht:K 

a§7| AdSj/3E§ ?!£^ MS7|2| Aja|3r 0|0|| 0|£ 5 g§ SMI CW. dS|/3ES2| Ofl^Q 2J!|7f oJQSj. o)|A^g §j 

E^£| d^ia 1* ^dl HEM 2icK a§7| AjSjS Ajsia MS7| ^ei §Ajo|| ojaf x[Wr Efe =^#1 ^ suck 

xn Ajajs Ajejs ofg ma|#s| §zj-5ronoj si o|ahi o|sh Ajajg ^ 7 ^\s\ c[b 7|5o|| 57Hs|o| s|l| o|^s| as 
7|# >d^|5te S# S»«W. POGO, Berger, 9J NAL-ll£r a#^°! &go| xg^ti^. 

«Hf^|& S>t B J9§ #3 7|SE (dynamic audibility methodjej^l o|fe 7|SE ^a|HaE7h £|£|S|e|E^ #a|^# 
A»tM. o|5B e}7I| o|e.KB-Thresh)d gqaf Ma a^auj^efll suKA-UCU d ?J^# *|±*«JflA| m\ S3f(A- 
Thresh)S S*o|| cflgacf. *ja|a 7|§o|| 7 r &3tma§7| £l§ a|^h o||aa|^E-| a^o S 

?8H5!cK 
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0 ^°^2£, o|S 7fe_- 2.1 s^o^BEi o|avo| a g 7 | S |2 AjEHsj- ^oi| °|sn =£f- ga|o| ssH3 ^ 2M. 
S£PI ai€- i!i gs ^a|# ^|sn Afgsjfe a-B _£:_■ S7|#?t uj^i- _*f°hc|. g_. gaffe. «g °i 

f^i ^# *|SH ^ S£°0)|Ai AfSSCh. AjEtjEj a gjo| ^--S 2S A|§/^£ ggjlf 

gai@ S*§ ^aoi| cc|ef x^o S c£- -so^ 5§ ejcK 

fiS7| x||CH _^ _tf£ SS^°S g^S fiS7| Hlo|| ftgie 20|cK fig7| fiH DigiLink 1000| ga| _ £ 26<H| _a| 
_ <^|a| gj£^.o)|Ai, xi| cH x|| cH (volume control, VC), *r_-(Low Frequency Cut, LFL), _^ _7<l 

(Threshold Knee, TK), oK>|3_,£ e|°j (Microphone type, MIC), =r£P| ^-(Receiver type, REC), na|_, ICP^I # 

7R 37|« H^Srfe §7|? 37| Ajajo|cK #7|^ gB|S #tH ^f£I, £fe 5£af 7H=r£r °K3|3S- H Jfi #7| 
¥ g^l* #5H SAfSHo^ c [m §7R 37|7| §g°| §£Hy# S, k 4}A|7|7| ?|SH ahs§ g& H 

icp-spkr(' W ) 7 ^ SS!01 H W*I«W. 

o«g £4 ^ss asas «w H, p (p n , 3321 292, 293), as7i g& ^4= H ha 

(jw)(£ 332) 294). _£PI1 *r_& ?|0I| CH& I CP* I Oil A) }>g 91£2| 2g H 

icp-rec(i w )( £ 33 °! 295 ) * gjL *1£| JWUfe _-7| fi«7| □ £g _£^fi|- gl'SjSS 

SW. MS7| __■ *^ H 

ha (jw)_- b|dS3o|a| AjS|Ej aS7|(H| rifaf x[o\?[ <&cl. g*|| fi£7| g _- H 

ha -,(jw)*r o r o|__^°| 3& «K> H mic (jw), MS7| S|^°| gg- »^ H ha _ rec (jw), SI *g7|°| gg- tf- H ha . 

rec (jw)« g_-_*H 

ha (jw)^ fi?j7| ^iJ7|# HHXIIgm, CH^IOII, A|g£l |CP 4=d7|S r 0}|g 4=g7|°| *K>|# S°|5rfe ^i!7| a§ __■ 

°^ H Rec-corr(i w )- S&*r°£ H ha _,(jw)£ r fe CrSCf. 0| fig _if H 

Rec . corr (jw)fe g§*|£S Aj§o| 3& ^ 0 |2 VEA Alison o|«|| 

^Sfe OigOl Ama|S0||Aio| fi^7| ^ ^\Z[ fi§7| ?|0|| CUSj- fi^7| J1^0| £E 

330)1 £A|£|cH SlcK c|x|g a]2 ^a|o| gaffe. «^ 3 |. c|^ga||o|# *m D||fiS|(l06)o|| x^^c|. 

a|^S Hfia|o|Ai2| oi|g g||o|e|s| #7| ^SS 7 r S£ 5°^cK §£|h oj7|| 7 f S g^( C ARs)o|| Cfl» °h 

711 n|e}. S7II i3f Si MS B^ = u|^ eiifj in|o| 7 |§ Ajs. ufEfLdfe 7fS£ i«|Eg Ef sgficf, £ 26 S £ 25<H| £E 
>^IS fiS7| d|*}§ 220)1 cUeJ- oflg fi§ 7 | S2Ho||Aio| 7H^dS 7fS£ ^, §7 IS ffl-711 S2| -id S^S HA|§m 51 cf. 

£ ^S0|| SlOi £ECf# Ojig- i§§ |CP# 0|fES ^2JlfO]| CCfB, Afif XfAJo) =.^a|o| ZSOg ojX|£|fe ^ £2| 

s| ^§o|cK £ m^ij Soifo| 37|l- ^5H« sEfe ai^gos *SSffe ^IS»cK ICP# 
Mm\n ttH AfAj°| =^a|S S7^Kes a^sfe ^o|| o| S n ^g C K °t°t g&o| S^go||oj a|§|x|o||71| SE.ts^a! 
tS, cf# fiS7|# ufEMfe qi^w | CP 7 f 01 cK 

h jss iftj Ai^as #s« a|aiis oi£oi|Ai ±gg ^i-yi s^i 7|« ^, ^7i oie § 

7H» §U fll^S 0|£S| QXlSi #°} tlSfi g}£ B||y # fig§|7| flSH iq4l| 22| #o|. X |Ajo| S.±a\% 7|S 

Sr7| o|£ filial, «xfs| ofo|3SS(57)o| g§5j£S Af§Qc|-(Muller, H. G., Hawkins. D. B.. Northern, J. L, 
Probe Microphone Measurements: Hearing Aid Selection and Assessment, 1992, pp. 221-224). ^?|o)| °[CH 
^Se ^^a| #£2| oH2| ejg s^ a | f^t ^|7|3ffe ao|cK o|^e Afif A|gs| s^a|o| ^ 

Hi «igai *roieit. 7i|Af=! fli^ ^g# sg^oii 2i§n e^acK 

fiS7|# go| tfsiefe 5!S l25of|Ai lOOOHz^W S^iai x)^nfo||Ai fl|Ai|S2f# ^§si££ ^±A|^ic|-fe g^ 
a|7||o|| gftxi 5Uck ctfaiAH, q srs aa| fig7|# qswife, cj s|§ icP7f o|oix|fe g7 r EhTHojA) a|#s ^ °(cK 

^ 7 r x| Efojal ICP ^, ICP-ITC2r ICP-ITEOII £|SH ^gs|fe ^|-y|SJir7r £ 27&I l^oil £A|e|cH 0| #5B AfBfo|| m 
*H ICP-ITE CH ICP-ICPoil 7|°l£h §£of fl|A|jfi2f# u|EfM|n s/c|. 0|fe ICP-ITE7 r o\ B ojoi #§f# ^gA|?|^, B||4l|A3| 

fe Zl^Oll 5]b|B||S|fe Jo £ 5|o ££ Ojl^Elfe 20|Cr. 

IhS 7|^go||Aisj icp ^§o| 0 |gs. a = *go| gsjg icpuf icpa| o\s. lH fl*|st fasj°s oi^cngcffe go|cf. S.1 
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_. Mm\n s*te smm _# fl«n, ah_._ icp7F a^cn oi_= mo« tr_ _ now h 

icp-recOw)^ 3 if 33 o| fi?_CK 

£ _-_o|| 5JCH ^ssv c ^ ^S€- M§7| *r£\7\m A|#a)|o|Dtr nH. ICP =t=aJ7|s¥e) S_7|2| _e# ^ISs)!o|e«^ 
| C po| gnfo S o| s*t ip^otl 7| Sff 2|H«i|0|cK *jS S"t H 

i fb (jw)(E 372| 338) - o)|» #oj 31 _■ §& - _■ &7| _ H r2|- _-o| flffoiW *3 _cf. ICP _ _ 

___.*Ei *)|7Htfo)l a|«H _ _s| _■ §7|?fe _ _ &oi| 7| _ _ uH*WI ?]_■ e| = §°f ?WI _■ 

„0| b^5|*^. 

Mg7|S| S§ = A|fjBjO| _3f 0|0|| 0)|AjO)|Ai S|=!«| XJS *^o| *jg 0 | XiTfl _C). 0| d^S|«^| 

_§ n| = «i|S _eH£ ufEM^I, o|^e M§7|2| _ _-sj _-«H_-ch £ 37<>i| £A|g u\9.\ l>o| Ajgjg Aflg 

£ 713 HS| S§7|2| _•§ A|gB|0| _3f o<|_-_ |QP QS flfr* H 

icp _ fb (jw)(337)# *_-_<XI 2|sH o|*cH_i=h 

_# ICP=t ;A J7|# #SU ICP» ftl =r ?i c K EE_ 5J 1- _■ VEAA|:__3t *MI ICP oK>|aS 

_ A|^l# #SH 4= 2ic:K 0| sg 0 | 2|A^ SKH _ __■ B|SW|0| £\±£[ ££_■ «|7|S|£^ M_7| _.2| *«| 0| 

^Ef^ SB, S7|^ _7|2| Al|g# SSlh 4= SMI #AW7H, VEAA|^US n|=W|0| S|±^ £E_ *]|7H£|£* 
jJl# _.£j7| SE_ fiS7| Age* AjEJ|SfeC|| A^f! 4= SiDK 

ol| At aS7| £fg §|£^fe ££°} S<M£, 2fl^, A| _ g-Aj, _,«!_;_£, 2 -cc 5}_o| c||g cj# f^I 

o|#S S«M nwaf 7|£ £ot°| _-_xH»|7|| #5o|cK 2-cc _ _7| ^Aj§ 7 ^ fl ch 2-cc S&7| 

H» Afg^oi o|£ u||« §a# 25 2-cc 3tP| ^a|o S g^sfe 5!§ 5? t!S 

21IS gg«£S 2-cc 3&7| *go)| alhs|o) 511 ^(Specification of Hearing Aid Characteristics, ANSI-S3.22-1987, 
American Standards National Institute #2). * tfS2| SMSJol ^# gnaoflfe fi§7| o|*fg, oJaj. 

*f#, MS7| as| fiS7| o|&}§ s2o)| me £S x| ^(Articulation Index, Al) ^§o| a»ScF. 

S$f7| oi|^ S}#o| asjo S^Soje!s| 7H2J B(o| Ajejg aj^ Ajajg a § 7 | ffl^ Afle, §J 7H^la| xHI<HI 

Ml s!«H t^iei aS7| a°i s}§ @7fe h 27011 a°j m§7| aa| s}# g7|- a§oi| 2|§n o\ a.#g ^ 

M<Ha sW o|mo| as?|* , 5|5HS r sKH a S?| A|gef|o|H# ^ 2i7)l »ct. o| £§§ 

£A|Q M§7| A|ge||0|Aj 7|| g^g 525 £A|fj SS7| ££| *f® ofO|fo S £A|£| a]2 

J?, OfO|3££ £EA|S 57iSfS£^, ^2.13. O|-0|S°S f£A|S S^^g S7^ £|£ ^«s|<H 9ic\. tiS. HI, g?JSK Si 

Sei^g §7f gisE^-t a^i AjgEj ^.§5jo £ a§7| h°| Sjs^-t £S7| oii^ sfs h#2| 

MS7| Aiej/ss S!£^£ r SflSr^K *AJ*W|, HS7| H£| SS^fe Oj|^ S-A) 

fiS7| £2| ®7h H#0||AHo| *fO|§€- S«7| H2) Sfl* §^0||o|0||7|| 7\$3\ S4» *J5«|- 

■fe H#4 fe^o|cK f£tt *to|as £<Mo| ofl.A^g ^o| o}t! ^SS d|o|EW| B7j®f H#o|| 2|3H ^^SPfe ?Ao\c[. _ 
o| SSS &a §# &U 7|^So)| ^ A^o||Ai n^iasS a|^H# goi?J 

£E 340)1 £A|a SS7I £2) Aj2 ^a|2| 0)1 1 MS7| *f§ ?|°| a|^e)|o|ahs ojsH H Rec _ corr (jw)2 r Sff 39 S.^ 

H fp (p n , jw)# s&*fe a«7| as SK» H ha (jw)# S^fe D/A aiHNdis)* ofasn ajss S#£| 

2, AHf°| o|£o)| A^oj£|oi sat ^(iig)a|. ^*(120) ICPS ol^gcK 

o)|a,v as7|2| a r o|asgo| x|»^o|Bfg, £ 35011 £A|g b^2^ a-o| a x|» ^§ ufENfe S-bJS o r o|ass 39 tM* 
7 r A»acf. n^(io7)a Ai^a nnaaidoeis^Bi »imi(H»), aa as S=r H 

fp (0 1l jw)(£35S|31O)aFH fp (p 2 ,jw)(£ 352| 312)S »|a|s|feOI . 0|uH Pl i|p 2 t 3^ §^s| ^ S« ^E^cK p 
1 4 p 2 £^E|2| AJ £ a£2f £7| HhA|. L-rEry 4= 5U^. ^ Bj»«2| &i"Ah p 

3, P 4 P 

n (5EA|iEjcH <&x\ atS)fe AI5 x|a|og 510) ^a^7)| ufEfM|o|g ^ SicK 
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?A __■ 3_ _*|2| Safe §p,,p 2 p 

n °_.ftEj°| z| _£ 3_.o|| q)*H cH#4ft dM3_.£ ^(318, 320)» 7K>;|_. flalftcK _. safe _. 35011 _A|g u\ 
4 _0| 3*1(326), S§7| iH* h 

ha _ cir (jw)(322), H Rec _ corr (jw)(324)o|| £|SH *iE|_4. cfft, _4£*l c|x||j »i|2I SSft D/A _*IN(115)# ft 

§H oWsn Sftsioi _ej«>_ _ ft7| _!MEI|0|_.(117)» ft§H o|_.m°| ICP£ 34. 

fi_7| _°| sfft ft<&1 __.ftft «3£. SIR, A|aft4j, _S|e__., 7f-S_. ^S|H_£, 2-cc ^d. ni|4i|aaf SI n|J=u| ft 
*)a| q)§ ijf _l&_4. o| ft *g ft 4f7| cH|-y ft^ g| -.ftofl chsH _Si _ 3d4 ft_44. o| 4§ft 

xjy gAj/°a|-o)| _4 _■ £ft7|. *]_-_- A|^e|°| ftajofl ft7H Sf2 SICK _ehs| £i§7|ft 2E_7|ft 

«W §4_- _4ftoH _s| 7H_4 *M| ££ft ?H?j ao| ft^ElH *r &I4. 

_.§7| £°| Sfft a#°| ft*4ft **jft 0|_. L()ft grg §^o)| t^af, Ajajg aj S fiS7) a - ^i, 7H°J2-| g 

H£S[°J, „ *i|A|_ 7FS __10|| CH& ^ftSj »^ S AHS| £§7| AH^S. TH^ a, x^o £ i|5ji|Sfe 3J 0 |4. 

ft _-_o|| <j!lo\ sss[ sm^l sgg S^onoio)M| x^^sjft gft sj 7H -id ft! ftft £|*l^§ ft*MS *l|A|^ft hs| 
_ft £E_ _.£7| A|^gjo| £ah§ 7)|A^ft ftB^lcK o|^ft SffSt °^4 tMI 4 floil CHS- MS7| a|4ft Si 
S^2f °H*I sift SS- 8^* *ll_-4_ a§7| hs| gg »^a| 3^o|| o|sn o| oh 321 a_o|| _■ a 

§s!°£ ^4^ §J § & o| a&ftcK Sfg, _^ S&ft dlftft2| SztSonelftol gej ft^JS- fl* # 

_*M nflftoil _sni oflgfich 

VEAA|^a A|gB)|o|Aj# ^^^S7| Ajajjjj s|s|sfjifgo| __,£)_ , hs| fiS7|°| ft^o| flls/sUft fle a®7| 

•M^AiS gTjijcK fl|2^SAife D^laSftBj 4=£J7|, tJEjjft ICPCHI Ctfft MS7|°| £#3f 37|, M§7| S|£ 
^AHa^ i ag7| tf4= AllS, ft7R E^|/37|# 3E»«te, VEAA|^acH| £|SH A|#B||0|ES fiS7| ^ahs^I- 
VEAA|>:a£l as| MS7|0|| 7F77|0| dH*| as ££ft ^SS| ££§7| A|^@J1- fl|S/sa«h£ft fllS^/ 

2S^wi?ii &M\?y ^si# fligshftcii sick 7^ a§7|°i ^ftft ag7| °i^|o| #<m§s# ^ii§^ft £ 27^1 ha| 

a ^ft Dil^fSftEi ^aacK 

Jlfgo) DW e| ^|oJ aS7 | Sfg £ 280|| £A|H| MS7| Sfft ^ £#0|| £|«H £A|gcK 0| Sift 7|]g}£|Oj £A| 

MS7| *fft S7^ S£ft, 7H^£|0i £A|§ MS7| *|§ «^ oj £ O i 0 | 0 |a ££ E a|S S^^S : g7^ S£ft, oholfto 
£ £A|=i s g gsft, oy ofo|ao £ £A |ft 5^ SHftS =Mg"Sch i4fts| a|| gjiftft ©11^ fiS?l *}ft S^W 

fiS7| H2| a 7|- g!£ftO)|Ai2| a^#jlf ftSS1°S ftSi^CK SS7| ifft S!£ftft £ 21011 £A|ft «£HH 7^ 

fi§7|2| §ft£f ^0| £S7| *|-S-*W L K £ 20<X| £A|ft ^#o £ £ §ft SS7|°| Sft 

0)1 SiOiAi fll^a Ai||)# C|i:#SflO|^ft 5# ©Ift&cK 

MS7| ftA4 gjsftft cH# #^o| dl^S ££ft aj^ =, m§7| H°| £ffta| ft^o| ofqaf a^°| 

0|£ LHdl A^ojEj 7|.Aj- a.S7|£ftEj°| H^^ft §g AH|£|SKHft fiS7| 0|*|ft, OflAJ £g7| £2| s}§ 87h 

49 EhTflfif ftS^°£ ftU*M=h 

tfaa 7K^ Ajsft e 1 9-21 oil £A|ftj u[SL[ ifo| ftTi^S-SSf* SS7|°| pjoiaaftaf amA|?|ft %o\\ oj«h 
MS7|o)| ^)|§ftcK flflSB^ H 

fp (p n , jw)2f xlSft ICP ^£!7|o||Ai aF0|3£ft°£S| »^ H icp _ mic (jw)ft E 36o|| £a|§ tiffif 1>0| c|x|l #ah 
oil ah Atftftc}. ft?i^a| ?|*| p 

n of|Aio| goj # qE^ift c|x|l s*t n|^(i07)ft ft* S! 4^ z*2WI P\ti 4ftS"0||A-| a&°££| Si H fp (p n . 
jw)(340, 342)421 *\B\m m A|^U IH|HE|(l06)£ftN ^M|0|a4. §S°£ 3 A^8(341 , 343)SS S&^°£ £A| 
S. ft7f21 #S2| aft &J-AI- §££| f|E|3ft ygshft c^# ^1 ^ElSft ft*(n2)4 4^(113) 7Kd- it E. o|| a) u- 

«HS4. 7(->4 £H2| §^ft ^ ^ i/h 

icp _ mic (jw)(344, 345)* emboli 2|«H ICP ^aj 7 | cH fi^7| o^lasft S4ft »PI fl«H ^ M§ 

7|(351)2| o^o|a£ft(350)o|| Sift g7j£f. AJS £#, §y S3^9 S!£ft* ft«H VEAA|>il sfftxjol 

2|«H idejEln xH|(HE|ft ^| 7^ ftZWS *J3t» ^|4t!!4. 

^7| ^ojg |CP£|- afhft, MS7|£| S7|ftSf E||^g£ £££ 0|£ 2|ftO||Ai =^SH =t= 514. 0j|# ftOj 2-Ccatf7| *Sft M 

S7|2| ^Aj7| 2-cc 2&7|fi| ?J3o)| aaifo^ ^ftft 4= SlcK VEA2| aj^ ^aj ^1, ICPft 2-cc2S7| 

oil e?fft aS7| S7^ ft°h as^lsai ?JM£SaHo| 0 ^b| 7W°| g# xr# aja^ 5>|ck #aW7|, 2-ccath7| *a 
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& ICP2| ^ii?\2\ S^IS 2-CC fltPlSl & ^0|| oja^O^Ml ICP = , as) M£j7| Atol|Ai ^1 ^ 21c). 

£ a*^a| 3! S>§ 52)S|as c)# £ o)u|a) |^*)sjo £ gfisi aHSS E?f *)*) ?I&S 

£ %0\C\. 0)|# #01, *}§2) HS| &)§ ?>*)£) a7j» A|^ijo| §^oh°J£] S 

3o| &2*)§±| ^ao)| s|«K g-^cHI fiztsi xHD h^s a)§d ^ 2)c). *!§<HI sio)Ai, sojojg a|h^ 

5 dHg# s)o||a) £§£|fe- £[o)# L -) E ) L H-c- SZHfS HSBM! S^). EhcH«o| &7| 7)Sa Si &a 
oi|A) gg=j c))s #« 4= 2lcia)£, o|« EKHS-cr ^S£|*l S^&oH°Joi|7j|t o|«B£|x| ^a gic). ^ §a, a 
fc §g- ?|nHa» #§H SEWI veaai^s^ §So| HEMfc. gz)s) afe a|z|s) s|a«|« SW>H°J 
oilTII ^ 2|cK o| -MISS E||^eo| e^s gzt30HSjolMI EM ## =r 21tt §Et yoj eicH* 2!*|«H> o|s||S)£- 

2# 7H>dA|?|^ £££ 7)s*|fe E|| oil 2M. 

g. ^o)| s|sH °)#o)3 ^ 21= c)# EH^sfe 2*)«! a^ 3*)S §?Jo||a) S»s| $|*|# ^§ofe ?H°ls| ^# ^§1^. 

6 o)|7) a|£ 7)S ^a(MAA) 2*1 E)|i:S°iq|, ^n)=^o|| qjsH £§s| &\±2* £a|# a(degree)S &*|*)fe 7H°Jh| ^# 

2j0|c)(Mills, A. W., On the Minimum Audible Angle, Journal of Acous. Soc. of Am. 30:237-246, 1956 f5). 
7)|c)7), 7H°!£| fea^s) b|jafc SS7| aS7| as] S)#, Mg7| d|*)S 22o)| a*i BIBS 4 s 21 c). 

& i^S as)2*)D a^ 3*)S gZ}o)|Ai §ffc°| g*)ej# ^xiefe 7H°ie| ^ajs #a 7fe*M °)c). o||* : 

o), §»§Mfe 53 7|s)o^ §J ^3i)^ nH@°| g*)SS L ) E ) L H7| ?|5|) m&m 4 s 2M. £*)£)§ 7H°is| 

^o| S7)s^). 7)1^)7), #»si #^)gj« 7H?]s| b|jat as7| *)s, asi7i as) as?i q|*)s 2 

as) oie) 7)x| 220)1 fix) ^ 21c). 

b|s & gg 0 | h^si& ^>-|oi|2) 5)a3M & ?iA)|AioiiAi ^asisa^ie}, sa^fe & aasi u h#s sscnyoi «oi 

a C)# 51#2)|7)S ?|Al|Ai0||Aio| ^A|0)|2) *|«K SJcfc ^# ^7)| ^0|C). U)£)A| , ^ H ^S€ S^l 0)2H0|| ^^El 

on slsHAisj. x||s)£|cHot t)c). 

(57)&?2i m 

°!?JS| SZ| 7|^# S7)S)7| AS A|^U0|| SIOIAH, 

ojo|o| s ^ MS7| s^, aS7| A|# E )|o|>a, aa|a as^l 3>g« *»^!&s| ^^1^ tr£# ^l&7)^S7|i- 
33 87) §°), ^7 1 s&o)a, ust 5*1 s) oia §a# ^§s)7| fleoia lh^ °jsa^## at) 

©)fe ^# SRr SZt 7|fe S7) Al^a . 

S)?tr2 

xi| 1 90II 2101 A), 

SCH §a BIISIS >-)E)L)|^ §0)S ^7 1 S7)# ^SjS)7| *)£ ^Ef* Dj Sf)Sfe 7J# ^25 §fe S 7 4 7|^ ®7) A|^ 

a. 

^11 1 SMI 2101 AH, 

S7|§*t #Sf= t!2S| qx|H D^oil #trA|go|| o|§d m§7 | A|^s)|o|Ajs - S s)7| ^e)# ci 5*jsfe 

^§ Sfe S2)7|fe g7) A|^g). 

A 3tW 2101 ah, 

$#2) ojo)# a&sfe x|| 1 #t,t SI hH?3 8W c rB §S #S« airS)fe fli 2 ±Js# al)s)fe dss| *) 
£ fy, aS7| SS- A)§s)fe ^t)# ci SDsfe 2J« f§°S o)^ S^l 7|fe g7) A|^a. 

xil 3«o|l 2lolAi, 

ejs|£| as7| si as| as7|# 7)7:111 @7)# s)7| fle, £#*) e)o)# am§)t xii 1 g& SJ «H3 SS^) ^)# 
as §ss atfsfe xii 2 i!M at)s)t u-a o)7| flfi 4=e)S ci stmt ^gas «)fe s^t 71 
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_• §7M_._. 

1 1 IWI 5icHAH, 

ojS|o| aS7 | fl^Aaf, §7ff H7|, 51 = A|ge||0|§*fc7| f|g D| £fM_- S« IS°S sfe 

S^7|fe g7M^i|. 

* 1 SWI 9io\M, 

_■ 4»E» A^3p| f|g Cj _=_-*fe Sfe £2J 7|fe «7|. A|^|j. 

«i 1 swi sa<HAi, 

il^If _^A|?|7| fl_-C|X|H _g g£ Ci _L_*fe ^§2£ Sfe gzf 7|_- «7M_i_. 

n 1 tra siow, 

^7 1 o|_. lh « oj 5MSS2f 7 ^j. g 7 |sg Afo|o)|AH §9 gat _ f|g C|X|S S^7j| £f§ Ci 28 

ste ¥J£S «fe 7|* §7|- A|^gj. 

* 1 84 aIoH. 

SZWS g§ Aj^ai gAj # fig)) zws. sms] § § g S _A|?|7| fig- 7 ^ sg 5? j a§ q 

*s is££ *fe s^7ife «7> a^h. 

S3 im seh nq- _-*]oiw_| o|s M)« §g $gsp| fig oie lhy aaU 

ojo|a| ss) a g SS7 | ^ SS7( Ai^ellolAj, °j a§ 7 | ^§«f|«H, c\*.m _-_olWsj a^* L-^WUr 

_-»__;a| AjHjxH g/H # 7 ^ £j7| #& g^Tlie 2 
#7| 7^£J7| g^S^Tflfe 

§m _ _ Bfl^s i4EKHfe #o|£ fig =^g# igsfe, _■§= _£* ^a| 7 |7| fig d|a|§ gg g^ j_ 

It; 

37|_8 t|A|l &_0|| SgA|?|fe gjofl £|S|) M§7| A|§iSl|0|_§ *| _■ =^_; 

_-7i oie __-m__2|- #?\ 7 ^ *j7i_-g ai-oichiah §g- gat a^7i fig cixm a#; aain 

§7iSfS S8 d2£| ^l*H ^Oj£ sma] ag g S ^A|?|7| f|g 7^ #& 5?J a## 5Pfe 5 

« ^§££ Sfe S2| 7|fe g7|- A|^H. 

7^1 11 SMI Sio)Ai, 

Q7|§g t,^# d2^| c|xn gAjoii #gA|aoi| °\n aS7| A|^si| 0 |Aj§ ^°\?\ ci 
5# ig°s 7i^ ^ a^h. 

^1 11 tW-SlO|A|, 

eioi* 1 gg Aj2 ss una ss^i- ^ 2 i.iit M&sfe dst & 

^spl SS7| s& A^sfe ci sg«fe ^« f§£§ sfe s^4 7|^ a|^i. 
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*l| 11 Soil 9lo\M, 

%2\S\ Mg7| nmMH, %?\=?- H7|, 5! 31- E|=W| A l#Sl|0|lj o|-7| flfc^ttS Ci 2* *Hr 

3RS15 

$3 3 Eh fitPI MS7| A|§e)|o|^, §J ag7| °>g# ?|sH, iWfi g?iol|A-|a| aj^w £j*| m=Mfc 
SSttlaal fltt a?l#9 S33IS SMB|, &7| 7^ *p| #f,t S^lfe 

Sq «y elltf f ^EMfe #ols *SS- *IS ^Ei« £SWfe, #S iJ2« WSM?\7\ *IS c|*IS wS S£ a 

ft; 

37|§&S&S^#SS4!2;2| tfgofl SSa|?|£- 2o)| £|§H a§7| A|§^|o|d« *IS^Eh 

&7| 0|£ L|)« °!§SLij#2f Ap| 7^ S^7i| AtO|0|H SSf S&SPI flfi- £|*li 

SZWS MS £J5£| S&S sjcHE §M^| §9S& #^a|7|7| *|S 7 ^ gst §7} £§ £|§ 5 sj sfe # 

£ sgo £ sfe S z| 7|^ @7|- 

^ 15 SMI SJojAi, 

S7| 7KJgJfgZi *g £if c^S2| SSgTJos^ 2fe #S£!so)| m*}7H°l°| g, Dja], a|o|, a o\m 
S SS £4£ SWfe 7H£i^@ as S^« ^3§fe 7|fe %y\ A|^a. 

«^S17 

o|7iS| S^7|*»«7W7| *|SA|±i|Oi| ftO\K-\, 

S3 SEh MS7| *)S, MS7| AigaiiolAj, §y a§7| f|«H, cf*|S g?Jo||Ai°| aj^ $q ^| LfEHJfc 

o| tmzA t^Ajo 7 ^ a7 |#ft $a*7||; nail 

S7| §*tAj if xjg5 [2i s&| S7F#£.mste*|o||Ai2| o|£M|^gs,tsa# *SSF7| fl»o|£ Mi« ojga^#« 

aeie^Sj 0|£L||^O||AH #a| Aj£ ggnf igsii^;^ ago S 7|^ ®7|- A|^a. 

S^S18 

*il 17 Soil Slow, 

#7| q|o|Ei# 2j§ #2 eilA|?|7| *|3H, SS7| a>#°| S.-E EMI £2h jiat e*ia| 5S»?J 7|^So)|ah ^ 

5# ¥J2S ofe ?P4 7|^ a|^ej 

S?S19 

33 SEi S sm« fl«H. gmiS SLE.oi|Ai ot S o| set xR# ^ t[1L fl^j. ^o|| 5iojAi, 

2icH# sS*fe fll 1 #S ill S! "US SS^F eft §S sltsfe 2 SS i!if 5fs|fe #S ^Sf S 
E.17II; 

oj^si 7ia|, tffi, §J gojs afiS S?iol|Aio) t| sa o| fixjf s^sfe y 7 | Aj^ai 52}^ na|H 
^7 1 gy^S ^R* 7H2J01MI £}7)|» s^sfe 51# §fe xR ^aj =j 

n 19 Soil 2i0|Ai, 

*W at n o|^e| £S7 | a|^ho| ah^s. oi|^^7| flsi) #7 1 aR§ fligsfe tMI# q s^sfe 5# fS° 

S ofe §S xr Aia| sj ^y. 

S?S21 
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*i| 19 ttd Slow, 

saw a|^i°i A|#Bi|o|gfi ?i§h &\ 3z}sm *r# ci 5*^fe ed# ^g°s sit a^ 

* 19 SHHI Slow, 

M«7| S?l# fl*H #7| gySH! XRf S)|gS|£ C) 5^ £ # ago 5 Sfe gst X R AjHj §j £W 

S?#23 

3o|£ «Wfi| SS7|a| £21)21 *|*|ojWs| a|«b|o|^s flfi 8Nflo|| flow. 

7|# S7|S*t 7WH fiS7|a| g7|#*t Ajajwoj* A|#a||o|g*fe &\ 37|#*k a 

a. o|s, §S, lEig, gy Soi£t gSKHlsi ajjt «§§ strife aj S 

b. S4, ^oj g0 | S2 j | a § n| H dij 5 tg ! A| i oj miajsji^ ijfsf- §^ 

«^#24 

OJ7JO] §Z| 7 |J=° «7W7| flft #Q0|| »[0W. 

o|H Ml-x- #7| §§ il i§§ jiof e*WW o\s. §f i§sfe e.MI« StfSl 

fe *fe 7|^ §7| tfgj. 

*fl 24 f,K)|| floW, 

SS| aS7|2| Ajojo)| 7|°Wtr £eH°| ^|*|0)|Ai2| fl|A^ S ^ # 334. q 5 ^5 fe 7J§ fi§o £ Sfe §2j 7\± 

§7|#g. 

S*#26 

^1 24 m\ SJoW, 

¥5W S&, 3! 5?JS| S^#2| 7H°Ja| s^o)| cc|a| §?J£|S £!2 HlSo)| cH°j- &e|| ?|*|o)W ^gsj g^o)| e7-|s| 
oi aS7|# an* ej 2j« f§2S *l£ S^l 7|fe ®7| gJB. 

3**27 

^ 24 foil floW, 

SS7| g7|£| £EH ?|*|0||AHo| fi g 7 | 3|§ §£j g7|# ^ sH #7| 0|£ fi§7| □|0|3£S0)| §§Wo 

S athSffe E^l# ^ a#S|^ 3J« Sfe S2t 7|fe §7| g^a. 

S?S28 

All 24 #0)1 SicHA-i, 

S# 2|=BI|2| «H!ht A|»B|0|B«te E.^l# Df SWfe 5# 5|fe S^l 7|^ S7| ^a. 

^1 28 tfoll SWA-), 

#7| chi^ §y A|4fej|oiu ynfe ^sa gs= ni=ei| ssstt stisfe- 5!# ©it 71^ S7i 
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H 24 I.KHI SlOW, 

4PI S» ds# t- A lo)| nete^o||Ai #st $g*fe #o|| s|«|| ys5t§o £ tfgsu aa| a 

£7| sahoii fi«7| <gH\Mm flight £ti|* c) £»sfe 2» *fe «7|- SJ-BI . 

*ii 24 m\ siow, 

&7| fig7| A|^a£| £b)) fl*|oy^s| get gg. sahs. c \x[% g& §?Jo||AH.°| M£7| a|*t£ §£ 433} 0 ||x| a|?|^ 3 
o)| a|§H *F°j±cH£ gst ojt:|# £«cHl|1£. Sg7| a|^u# AjSj«Hl a^- c^g q 3d# SH=- S 

S?832 

31 SM SloW, 

^^H gt> fc SSollAi &7| fig 7 1# Efl^HSfe t^lf DJ 3* ©fe 7|* «7> wa. 

Ail 24 tM SKM, 

7|* «7h ana. 

S*S34 

*)| 24 «o|| SlOjAj, 
S?&35 

Ail 24 S<HI SlOW, 

^7 1 oih ssh, n^a que mow 7nei£i ^tai°i gg ^s^it ewi; asm 

&7| *go)|Ai Tflg- 0|£ 7|5 34*}^ £7)11- SfSfDj, 

S*S36 

&7| 0| £ L|| « oJgeii St &7| £§7{ § *M# ^l^iS 0|£ M|0||Ai 7HS!S| S^a| o| set *§Sfe £h 

711; 

&7| ^§0J|AH 7H& o|£ 7|§ 5*11 *fe £741; na|H 

&7| g*)| £7j|0||Ai fll^SHNI Pie ^§0| 7J|AHE|- ^s. sgog Sfe a||A|| fi2 |. b ^ _ 

S*837 

SS7|2| 5>g# ?|*h yao« snow, 
7|§^s#^s*te t^l; 

SS7| asi *}§ §7H- 4=a*te £7)1; nam 
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§^38 

iJS2| gas ^§zf 7H°js| Hsnfftoil Ufa} ?H 7H a| £8 dSofl c||fi- 7hS£# «Ws| 4WI 7>SSE. ^ 

IS£ #5« *3*Kr EMI» 3d* ^§°£ *H=- « 7 4 7|fe «7> #B. 

*ll 38 SKH| flow, 

7^£ ±«|«B£o|| 57H*W. ^7| £§7| sj/afe a} 7 | £o| aS7|o|| ens- s^ii 2§, si a|«H 

aS7|S|- £2| SS7| § SWt yt^£S SJ^fc Etfl# D) Stfsfe 5* fS°S *fe 7|^ 97h tffl. 

SS7| &eH fl*|olHa| fiS 7| &r$ S3 g7tft fl«H, S3 MSM o^iasgoii a 

Til # £t*fe ig°s ©fe §3 «7> 
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